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(57) Abstract; There is disclosed 
the use of a compound of formula 
(I) wherein R», R^, X, Y, V, W and 
Z are as defined in the specification, 
and pharmaceutically acceptable salts, 
enantiomers or racemates thereof, in the 
manufacture of a medicament, for the 
treatment or prophylaxis of diseases or 
NR R conditions in which inhibition of nitric 

oxide synthase activity is beneficial. 
Certain novel compounds of formula 
(la) and pharmaceutically acceptable 
salts thereof, and enantiomers and racemates thereof are disclosed; together with processes for their preparation, compositions 
containing them and their use in therapy. The compounds of formulae (I) and (la) are inhibitors of the enzyme nitric oxide synthase 
and are thereby particularly useful in the treatment or prophylaxis of inflammatory disease. 
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NOVEL USE OF PHENYLHETEROALKYLAMINE 
DERIVATIVES 

Field of the Invention 

The present invention relates to the use of phenylheteroalkylamine derivatives as inhibitors 
of the enzyme nitric oxide synthase. Certain novel phenylheteroalkylamine derivatives are 
also disclosed together with processes for their preparation, compositions containing them 
and their use in therapy. 

Backjground of the Invention 

Nitric oxide is produced in mammalian cells from L-arginine by the action of specific nitric 
oxide synthases (NOSs). These enzymes fall into two distinct classes - constitutive NOS 
(cNOS) and inducible NOS (iNOS). At the present time, two constitutive NOSs and one 
inducible NOS have been identified. Of the constitutive NOSs, an endothelial enzyme 
(ecNOS) is involved with smooth muscle relaxation and the regulation of blood pressure 
and blood flow, whereas the neuronal enzyme (ncNOS) serves as a neurotransmitter and 
appears to be involved in the regulation of various biological functions such as cerebral 
ischaemia. Inducible NOS has been particularly implicated in the pathogenesis of 
inflammatory diseases. Regulation of these enzymes should therefore offer considerable 
potential in the treatment of a wide variety of disease states (J. E. Macdonald, Ann, Rep, 
Med. Chem., 1996, 31, 221 - 230). 

Considerable effort has been expended in efforts to identify compounds that act as specific 
inhibitors of one or more isoforms of the enzyme nitric oxide synthase. The use of such 
compounds in therapy has also been widely claimed. 

Patent application EP 0 273 658 discloses compoimds of formula 

R1 



Ar — O — OH — CH2— CH2— NR2R3 
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wherein Ar represents phenyl optionally substituted by halogen, CI to 4 alkyl, CI to 3 
alkoxy or CF3, or optionally substituted naphthyl; represents C5 to 7 cycloalkyl, 
thienyl, halodiienyl, (CI to 4 alkyl)-substituted-thienyl, ftiranyl, pyridyl or thiazolyl; and 
and R"^ are each independently H or methyl. Said compounds are potent and selective 
inhibitors of serotonin and norepinephrine uptake and are thereby stated to be useful in the 
treatment of human diseases such as anxiety, depression and obesity. 

U.S. patent 4,314,081 discloses compounds of formula 



wherein Ar represents phenyl optionally substituted by halogen, CI to 4 alkyl, CI to 3 
alkoxy or C3 to 4 alkenyl; or Ar represents naphthyl; and R , R and R are each 
independently H or methyl. Said compounds are potent and selective inhibitors of 
serotonin and norepinephrine uptake and are thereby stated to be useful in the treatment of 
human diseases such as depression and obesity. 

Patent application WO 92/19210 discloses compounds of formula 



wherein Ar and Ar independently represent phenyl optionally substituted by various 

1 2 

substituents but with the proviso that at least one of Ar and Ar is substituted by at least 
one halogen atom; and R and R are each independently H or CI to 4 alkyl. Said 
compounds are stated to be useful for imaging neurotransmitter re-uptake systems in the 
brain. 




Ar — O — CH — CHR1 — CHR1 — NR2R3 



Ar2 



Ari O — CH — CHg — CH2— NRIR2 
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Patent application DE 29 07 217 discloses compounds of formula 

Ar2 

I 

Ari O — CH — CH2 — CH2 — NR1R2 

wherein Ar^ represents phenyl substituted by nitro and optionally substituted by a second 
substituent selected from CI, Br, CF3, Me or OMe; Ar^ represents phenyl optionally 
substituted by CI, Br or F; represents H or CI to 5 alkyi; and represents CI to 5 
alkyl. The compounds are stated to be useful in the treatment of eating disorders and 
depression. 

Patent apphcation GB 2 060 620 discloses compounds of formula 

Ar 

I 

Ari — o — CH — CHR1 — CHR2 — NRSR^ 

wherein Ar^ represents phenyl optionally substituted by CI to 6 alkyl, C2 to 6 alkenyl, 
CF3, halogen, nitro, amino or acylamino; Ar represents phenyl substituted by at least one 
group selected from CI to 6 alkyl, CI to 6 alkoxy, CF3, nitro or amino; R^ and R^* 
independently represent H or CI to 6 alkyl; and R"^ represents H, CI to 6 alkyl or benzyl. 
The compounds are claimed to be useful as antidepressants. 

Patent application GB 2 060 621 discloses compounds of formula 

Ar 

I 

Ar^ — O — CH — CHR1 — CHR2 — NHj 
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wherein Ar represents phenyl optionally substituted by CI to 6 alkyl or halogen; Ar^ 

1 2 

represents phenyl substituted by NO2, amino or acylamino; R and R independently 
represent H or CI to 6 alkyl. The compounds are claimed to be useful as antidepressants. 

Patent application EP 3 1 8 727 discloses compounds of formula 




wherein R can represent optionally substituted alkyl or cycloalkyl and R" can represent 
optionally substituted phenyl. The compoxmds prevent calcium overload in brain cells and 
are thus useful in the treatment of anoxia, migraine, ischaemia and epilepsy. 

Patent application EP 399 504 discloses compounds of formula 

Ar 

I 

R O — CH — CH2 — CH, — NR1R2 



wherein Ar represents optionally substituted phenyl; R can also represent optionally 
substituted phenyl; and R and R can represent optionally substituted alkyl or cycloalkyl. 
The compounds prevent calcium overload in brain cells and are thus useful in the treatment 
of anoxia, migraine, ischaemia and epilepsy. 

Patent application EP 576 766 discloses compounds of formula 
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Ar 

I 

R O — CH — CHj — CH2 — NR1R2 

wherein Ar represents optionally substituted phenyl; R can also represent optionally 

substituted phenyl; R and R can represent optionally substituted alkyl or cycloalkyl; or 
1 2 

the group NR R represents a 5 to 7 membered ring, optionally further substituted. The 
compounds prevent calcium overload in brain cells and are thus useful in the treatment of 
anoxia, traumatic injury, neurodegenerative diseases, migraine, ischaemia and epilepsy. 

Patent application EP 571 685 discloses compounds similar to those of EP 576 766 but 
wherein Ar represents optionally substituted furanyl, thienyl orpyrrolyl. 

The present invention relates to the surprising finding that a group of 
phenylheteroalkylamine derivatives, including some compounds that are within the generic 
scopes of some of the above background art documents, are inhibitors of the enzyme nitric 
oxide S3aithase. 

Disclosure of the invention 

According to the present invention, there is provided the use of a compound of formula (I) 



X 



z 




Y 

wherein: 

X and Y independently represent CI to 4 alkyl, CI to 4 alkoxy, halogen, CF3, OCF3, CN, 
C=CH, S(0)^CH3, S(0)pCF3, NO2 or NHCHO; 
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m and p independently represent an integer 0, 1 or 2; 
Z represents H or fluoro; 
V represents O; 

W represents phenyl or a five or six membered aromatic heterocyclic ring containing 1 to 3 
heteroatoms independently selected from O, S and N; said phenyl or aromatic heterocyclic 
ring being optionally substituted by one or more substituents selected independently fi-om 
halogen, CI to 4 alkyl, CI to 4 alkoxy, OH, CN, NO2 or NR'^R^; said alkyl or alkoxy group 
being optionally further substituted by one or more fluorine atoms; 

and R^ independently represent H, CI to 4 alkyl or C3 to 6 cycloalkyl; said alkyl group 

6 7 

being optionally substituted by CI to 4 alkoxy, halogen, hydroxy, MR R , phenyl or a five 
or six membered aromatic or saturated heterocyclic ring containing 1 to 3 heteroatoms 
independently selected from O, S and N; said phenyl or aromatic heterocyclic ring being 
optionally further substituted by halogen, CI to 4 alkyl, CI to 4 alkoxy, CF3, OCF3, CN or 

NO2; 

or the group NR^R^ together represents a 4 to 8 membered saturated azacyclic ring 

8 

optionally incorporating one further heteroatom selected from O, S or NR ; said ring being 

optionally substituted by CI to 4 alkyl, CI to 4 alkoxy or OH; said alkyl group being 

9 10 

optionally substituted by CI to 4 alkoxy, OH or NR R ; 

or the group NR^R^ together represents part of a five membered aromatic azacyclic ring 
optionally incorporating one further N atom; 



R"^, R^ R^, R^, R^ and R^^ independently represent H or CI to 4 alkyl; 
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R represents H or CI to 6 alkyl; said alkyl group being optionally substituted by CI to 4 
11 1'' 

alkoxy, OH, NR R phenyl or a five or six membered aromatic or saturated heterocyclic 
ring containing 1 to 3 heteroatoms independently selected from O, S and N; said phenyl or 
aromatic heterocyclic ring being optionally fiuther substituted by halogen, CI to 4 alkyl, CI 
to 4 alkoxy, CF3, OCF3, CN orNOj; 

R and R independently represent H or CI to 4 alkyl; 

or a pharmaceutically acceptable salt, enantiomer or racemate thereof, in the manufacture 
of a medicament, for the treatment or prophylaxis of diseases or conditions in which 
inhibition of nitric oxide synthase activity is beneficial. 

In another aspect the invention provides the use of a compound of fomfiula (I) or a 
pharmaceutically acceptable salt, enantiomer or racemate thereof, in the manufacture of a 
medicament, for the treatment or prophylaxis of diseases or conditions in which inhibition 
of the inducible isoform of the enzyme nitric oxide synthase activity is beneficial. 

A more particular aspect of the invention provides the use of a compound of fomiula (I) or 
a pharmaceutically acceptable salt, enantiomer or racemate thereof, in the manufacture of a 
medicament, for the treatment or prophylaxis of inflammatory disease. 

According to the invention, there is also provided a method of treating, or reducing the risk 
of, diseases or conditions in which inhibition of nitric oxide synthase activity is beneficial 
which comprises administering to a person suffering from or at risk of, said disease or 
condition, a therapeutically effective amoxmt of a compound of formula (I) or a 
pharmaceutically acceptable salt, enantiomer or racemate thereof. 

Further, according to the invention, there is also provided a method of treating, or reducing 
the risk of, diseases or conditions in which inhibition of the activity of the inducible 
isoform of the enzyme nitric oxide synthase is beneficial, which comprises administering 
to a person suffering from or at risk of, said disease or condition, a therapeutically effective 
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amount of a compound of formula (I) or a pharmaceutically acceptable salt, enantiomer or 
racemate thereof. 

More particularly, there is also provided a method of treating, or reducing the risk of, 
inflammatory disease in a person suffering from or at risk of, said disease, wherein the 
method comprises administering to the person a therapeutically effective amount of a 
compound of formula (I) or a pharmaceutically acceptable salt, enantiomer or racemate 
thereof. 

In another aspect the invention provides a pharmaceutical formulation comprising a 
therapeutically effective amount of a compound of formula (I), or a pharmaceutically 
acceptable salt, enantiomer or racemate thereof, in admixture with a pharmaceutically 
acceptable adjuvant, diluent or carrier, for use in the treatment or prophylaxis of diseases or 
conditions in which inhibition of nitric oxide synthase activity is beneficial. 

In another preferred aspect the invention provides a pharmaceutical formulation 
comprising a therapeutically effective amoimt of a compound of formula (I), or a 
pharmaceutically acceptable seJt, enantiomer or racemate thereof, in admixture with a 
pharmaceutically acceptable adjuvant, diluent or carrier, for use in the treatment or 
prophylaxis of diseases or conditions in which inhibition of .the inducible isoform of the 
enzyme nitric oxide synthase activity is beneficial. 

In another more particular aspect the invention provides a pharmaceutical formulation 
comprising a therapeutically effective amount of a compound of formula (I), or a 
pharmaceutically acceptable salt, enantiomer or racemate thereof, in admixture with a 
pharmaceutically acceptable adjuvant, diluent or carrier, for use in the treatment or 
prophylaxis of inflammatory disease. 

The compounds of formula (I) may also be used advantageously in combination with a 
second pharmaceutically active substance, particularly in combination with a selective 
inhibitor of the inducible isoform of cyclooxygenase (COX-2). Thus, in a further aspect of 
the invention there is provided the use of a compound of formula (I) or a pharmaceutically 
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acceptable salt, enantiomer or racemate thereof, in combination with a COX-2 inhibitor for 
the treatment of inflammation, inflammatory disease and inflammatory related disorders. 
And there is also provided a method of treating, or reducing the risk of, inflammation, 
inflammatory disease and inflammatory related disorders in a person suffering from or at 
risk of, said disease or condition, wherein the method comprises administering to the 
person a therapeutically effective amount of a compound of formula (I) or a 
pharmaceutically acceptable salt, enantiomer or racemate thereof in combination with a 
COX-2 inhibitor. 

In one preferred embodiment, X and Y independently represent Br, CI, CH3, CF3 or CN. It 
is particularly preferred that X represents Br, CI or CF3. It is also particularly preferred that 
Y represents CI or CN. 

Preferably, W represents an optionally substituted five or six membered aromatic 
heterocyclic ring containing 1 to 3 heteroatoms independently selected from O, S and N. 
Particular examples are those wherein W represents thienyl, furyl, pyridyl, thiazolyl, 
oxazolyl, isoxazolyl or pyrimidyl. 

Preferably, and independently represent H or CI to 4 alkyl optionally substituted by 
CI to 4 alkoxy or hydroxy. More preferably, R^ and R^ independently represent H or 
methyl. 

The use of the following compounds of formula (I) and pharmaceutically acceptable salts, 

enantiomers or racemates thereof is specifically included within the invention: 

2-(3-amino-l-phenyIpropoxy)-4-chlorobenzonitrile; 

4-chloro-2-(3-(methylamino)- 1 -phenylpropoxy)ben2onitrile; 

4-bromo-2-[( 1 R)-3-(Methylamino)- 1 -phenylpropoxy]benzonitrile; 

y-R-(2-bromo-5-chlorophenoxy)-N-methylbenzenepropanamine; 

4-chloro-2-([(lR)-3-chloro-l-phenylpropyl]oxy}ben2onitrile; 

4-methoxy-2-[3 -(methylamino)- 1 -phenylamino- 1 -phenylpropoxy]ben2onitrile; 

4-methyl-2-{[(lR) - 3-(tnethylamino)-l-phenylpropyl]oxy}benzonitrile; 
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/2-y-(2,5-dichlorophenoxy)-iV'-methyl-2-thiophenepropanaiTxine; 
6'-y-(2,5-dichlorophenoxy)-A''-methyI-2-thiophenepropanamine; 
2-[[(3i?)-3-(2,5-dichlorophenoxy)-3-(2-thienyl)propyl]amino]ethanol; 
4-chloro-2- {[( 1 R)-3 -(4-methyl- 1 -piperazinyl)- 1 -phenylpropyljoxy} -benzonitrile; 
4-chloro-2- {[( 1 R)-3 -(4-hydroxy- 1 -piperidinyl)- 1 -phenyIpropyl]oxy } -benzonitrile; 
4-chloro-2- { [( 1 R)-3-[(2-hydroxyethyl)methylamino]- 1 -phenylpropyl]oxy } -benzonitrile; 
4-chloro-2- { [( 1 R)-3-(4-morpholinyl)- 1 -phenylpropyl]oxy } -benzonitrile; 
4-chloro-2- {[(1 R)-3-[(3R)-3-hydroxypyrrolidinyl]-l -phenylpropyl]oxy} -benzonitrile; 
4-chloro-2- { [( 1 R)-3 -[(3 S)-3-hydroxypyrrolidinyl]- 1 -phenylpropyl]oxy } -benzonitrile; 
2-{[(lR)-3-amino-l-phenylpropyl]oxy}-5-fluoro-4-methylbenzonitrile; 
4-cMoro-5-fIuoro-2-[3-(methyIainino)-l-(2-pyriniidinyl)propoxy]benzomtrile; 
4-cliloro-5-fluoro-2-({(li?)-l-(3-furanyl)-3-[(2- ■ 
methoxyethyl)amino]propyl}oxy)benzonitrile; 

4-methoxy-2-[[( 1 R)-3-(methylamino)- 1 -phenylpropyl]oxy]-benzonitrile; 
Y-(2-bromo-5-fluorophenoxy)-N-methyI-benzenepropanamine; 
(R)-y-(5-bromo-2-chlorophenoxy)-N-methylbenzenepropanamine; 
(R)-y-(2-bromo-5-nitrophenoxy)-N-methylbenzenepropanamine; 

4-chloro-5-fluoro-2-[[(lR)-3[(2-rnethoxyethyl)amino]--l-phenylpropyl]oxy]-ben2onitrile; 
4-chloro-2- {[(li?)-3-(cyclopropylamino)- 1 -phenylpropyl]oxy} -S-flnorobenzonitrile; 
4-chloro-2- { [( 1 7?)-3-(cyclopropylamino)- 1 -(3-furanyl)propyl]oxy } -5-fluorobenzonitrile; 
4-chloro-2- { [( 1 3 -(cy clopropyl amino)- 1 -(3 -thienyl)propy 1] oxy } -5 -fluorobenzonitril e; 
4-bromo-2-{[(li?)-3-(cyclopropyIamino)-l-(phenyl)propyl]oxy}-5-fluorobenzonitrile; 
4-broino-2-{[(iy?)-3-(cyclopropylamino)-l-(3-furanyl)propyl]oxy}-5-fluorobenzonitril^^ 
4-bromo-2- { [(1 J?)-3-(cyclopropylanuno)- 1 -(3-thienyl)propyl]oxy } -5-fluorobenzonitrile; 
4-cUoro-5-fluoro-2-({(li?)-3-[(3-hydroxypropyl)anuno]-l-phenylpropyl}oxy)beiizonitrile; 
4-chloro-5-fluoro-2-[[(lR)-l-(3-furanyl)-3-(3- 
hydroxypropyl)anuno]propyl]oxy}benzonitrile; 
4-chloro-5-fluoro-2-{[(l J?)-3-[(3-hydroxypropyl)anMno]-l -(3- 
thienyl)propyl]oxy}benzonitrile; 

4-bromo-5-fluoro-2-({(l/2)-3-[(3-hydroxypropyl)amino]-l-phenylpropyl}oxy)benzonitrile; 

4-bromo-5-fluoro-2-({(li?)-l-(3-furanyl)-3-[(3- 

hydroxypropyl)amino]propyl } oxy)benzonitrile; 
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4-bromo-5-fluoro-2- { [( 1 Rys -[(3-hydroxypropyl)amino]- 1 -(3- 
thienyl)propyI]oxy}ben2onitrile; 

2-[[( l-R)-3-ainino- 1 -phenyIpropyl]oxy]-4-(trifluoromethyl)benzonitriIe; 

li?)-3-amino- 1 -phenylpropyl]oxy]-4-chlorobenzonitrile; 
4-chloro-5-fluoro-2-[[(i;?)-3-(methylamino)-l-phenylpropyl]oxy]benzom 
2-[[(l^)-3-amino- 1 -phenylpropyl]oxy]-4-chloro-5-fluorobenzonitrile; 
Y-[5-cUoro-2-(lTiflxioromethyl)phenoxy]-iV-methylbenzenepropanamine; 
2-[[( 1 R)-3-(methylanimo)- 1 -phenylpropyl]oxy]-4-(trifluoromethyl)benzonitrile; 
4-cWoro-5-fluoro-2-[[(li2)-3-[[(5-methylpyra2dnyl)me11iyl]amin^ 
benzonitrile; 

4-cMoro-5-fIuoro-2-[[(lR).3-[(l^-imida2ol-2-ylmethyl)ammo]-l-^^ 
benzonitrile; 

4-cMoro-2-[[(lR)-3-[[2-(dimethylamino)ethyl]amino]-l-phenylpropyl^ 
benzonitrile; 

4-cMoro-5-fluoro-2-[[(lR)-34[2<4-morpholinyl)ethyl]amino]-l-phenylpropyl]oxy] 
benzonitrile; 

4-chloro-5-fIuoro-2-[[( 1 R)-3-[[2-( li?~imidazol- 1 -yl)ethyl]amino]- 1 - 
phenyIpropyl]oxy]benzonitrile; 

4-chloro-5-fluoro-2-[[(lR)-3-[[2-(l/f-iniidazol-4-yI)ethyl]amino]-l-. 
phenylpropyl]bxy]ben2omtrile; 

4-cMoro-5-fluoro-2-[[(lR)-3-[(2-hydroxyethyl)anuno]-l-phenylpropyl]oxy]benzom 

1 R)-3-[(2-aininoethyl)amino]- 1 "phenyIpropyl]oxy]-4-chloro-5-fIuorobenzonitrile; 
4-cMoro.5-fluoro-2-[[(l R)- 1 -phenyl-3-[(3,3 ,3-trifliioropropyl)ainino] 
propyl]oxy]benzonitrile; 

2-{[(l/?)-3-aniino-l-(2-thiazolyl)propyl]oxy}-4-chlorobenzonitrile; 

4-chloro-2-{[(lJ?)-3-(niethylaimno)-l.(2-thiazolyl)propyl]oxy}ben2^^^ 

(/?)-Y-(2,5-dichlorophenoxy)-2-thiazolepropanamine; 

2-[3-amino- 1 -(2-oxazolyl)propoxy]-4-chlorobenzonitrile; 

y-(2,5-dichlorophenoxy)-2-oxazolepropanainine; 

2-[[-3-amino- 1 -(3-pyridinyI)propyl]oxy]-4-chloro-5-fluorobenzonitrile; 

4-chloro-5-fluoro-2-[3-(methylamino)- 1 -(3-pyridinyl)propoxy]ben2omtrile; 

Y-[2-chIoro-5-(trifluoromethyl)phenoxy]-3-pyridinepropananiine; 

2-[3-amino-l-(6-niethoxy-2-pyridinyl)propoxy]-4-chloro-5-fluoroben2onitrile; 
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2-[3-amino- 1 -( 1 ,6-dihydro-6-oxo-2-pyridinyl)propoxy]-4-chIoro-5-fluorobenzonitrile; 

2-[3-amino-l-(6-bromo-3-p)aidinyl)propoxy]-4-chlorobenzonitrile; 

2-[[3-ainino- 1 -(5-isoxazolyl)propyl]oxy]-4-chloroben2onitrile; 

4-chloro-2-[3-[(2-hydroxyethyl)ainino]-l-(5-isoxazolyl)propoxyJbenzonitrile; 

(Ry Y-(2,5-dichlorophenoxy)-5-isoxazolepropanainme; 

(R)-y-(2,5-dichlorophenoxy)-N-methyl-benzenepropanamine; 

(R)-y-[2-chloro-5-(trifluoromethyl)phenoxy]-N-methyl-benzenepropanamm^ 

4-chloro-2-[[(lR)-3-(methylatmno)-l-(2-thienyl)propyl]oxy]benzonitrile; 

2-[[(lR)0-ainino-l-(3-fiiranyl)propyl]oxy]-4-chloro-5-fluorobenzoni1rile; 

4-chloro-5-fluoro-2-[[( 1 R)- 1 -(3-furanyl)-3-methylamino)propyl]oxy]-beii2onitrile; 

4-cUoro-5-fluoro-2-[[(lR)0<methylaniino)-l-(3-thienyl)propyI]oxy]ben2omtri^ 

4-chloro-5-fluoro-2-[[(lR)-3-[(2-hydroxyethyl)amino]-l-(3- 

thienyl)propyl]oxy]benzonitrile; 

2-[[(lR)-3-[(2-aminoethyl)amino]-l-(3-thienyl)propyl]oxy]-4-cUoro-5-fluoro-ber^^ 

2-[[(lR)-3-ainino-l-(3-thienyl)propyl]oxy]-4-cWoro~5-fluorobeiizonilTile; 

4-cUoro-2-[3-(methylaTnino)-l~(2-thiazolyl)propoxy]-benzonitrile; 

2- [[(lR)-3-amino-l-(2-tMazolyl)propyl]oxy]-4-chloro-5-fluoro-benzomtrile; 

Y-(2-cMoro-5-iiitTophenoxy)-A^--methylbenzenepropanamine; 

(R)-Y-(5-cMoro-2-nitrophenoxy)-iV'-methylbenzene)propanamine; 

4-chloro-5-fluoro-2-{[(lR)-3-[(2-fluoroethyl)amino]-l-phenylpropyl]oxy}benzom 

2- [ [( 1 R)-3 -amino- 1 -phenylpropyl] oxy]-4-broTno-5-fluorobenzonitrile; 

3- [[(3R)-3-(2,5-dichlorophenoxy)-3-phenylpropyl]ammo]- 1 -propanol; 

1- [(3R)-3-(2,5-dichlorophenoxy)-3-phenylpropyl]-4-piperidineme11ianoU 
N-[(3R)-3-(2,5-dichlorophenoxy)-3-pheny]propyl]-2-thiophenemethanamiiie; 
N-[(3R)-3-(2,5-dicUorophenoxy)-3-phenylpropyl]-5-methyl-2-furaiimeth 

4- chloro-2-[[( 1 R)- 1 -phenyl-3-( 1 -pipera2inyl)propyl]oxy]benzonitrile; 

5- fluoro-2-[[(lR)-3-[(2-hydroxyethyl)ainino]-l-(3-isoxazolyl)propyl]oxy]-4-me 
benzonitrile; 

2- [[(lR)-3-amino-l-(3-isoxazolyl)propyl]oxy]-5-fluoro-4-methyl-ben2onit^^ 
4-chloro-2-[[( I R)-3 -[( 1 , 1 -dimethyIethyI)aiiiino]- 1 -(3-isoxa2oIyI)propyI]oxy]beiizomtriIe; 
2-[[( 1 R)-3 -amino- 1 -(3-isoxazolyl)propyl]oxy]-4-chloro-benzonitrile; 
2-[[(lR)-3-amino-I-(3-isoxazoIyl)propyl]oxy]-4-chIoro-5-fluoro-benzonitrile; 
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(R)-y-(2,5-dichlorophenoxy)-3-isoxazolepropanamine; 

2-[[( 1 R)-3-ammo- 1 '(3-isoxa2olyl)propyl]oxy]-4-(trifiuoromethyl)-berizonitrile; 

(R)-Y-[2-chloro-5-(trifluoromethyl)phenoxy]-2-pyridinepropanamine; 

2-[[(lR)-3-axnino-l-(5-methyl-3-isoxazolyl)propyl]oxy]-4-chloro-5-fluoro-beii2oni 

Unless otherwise indicated, the term "CI to 4 alkyl" referred to herein denotes a straight or 
branched chain alkyl group having from 1 to 4 carbon atoms. Examples of such groups 
include methyl, ethyl, n-propyl, i-propyi, n-butyl, i-butyl and t-butyl. 

The term "CI to 6 alkyl" is to be interpreted analogously. 

Unless otherwise indicated, the term "C3 to 6 cycloalkyl" referred to herein denotes a 
cycloalkyl group having from 3 to 6 carbon atoms. Examples of such groups include 
cyclopropyl, cyclopentyl and cyclohexyl. 

Unless otherwise indicated, the term "CI to 4 aikoxy" referred to herein denotes a straight 
or branched chain aikoxy group having from 1 to 4 carbon atoms. Examples of such groups 
include methoxy, ethoxy, n-propoxy, i-propoxy and t-butoxy. 

Examples of a "CI to 4 alkyl or CI to 4 aikoxy optionally further substituted by one or more 
fluorine atoms " include CF3, CF3CF2, CF3CH2, CH2FCH2, CH3CF2, CF3CH2CH2, OCF3 
and OCH2CF3, 

Unless otherwise indicated, the term "halogen" referred to herein denotes fluoro, chloro, 
bromo and iodo. 

Examples of a 4 to 8 membered saturated azacyclic ring optionally incorporating one 
further heteroatom selected from O, S or N include pyrrolidine, piperidine, piperazine, 
morpholine and perhydroazepine. 
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Examples of a five or six membered aromatic heterocyclic ring containing 1 to 3 
heteroatoms independently selected from O, S and N include furan, thiophene, pjnndine, 
thiazole, imidazole, oxazole, triazole, oxadiazole, thiadiazole and pyrimidine. 

Examples of a five or six membered saturated heterocyclic ring containing 1 to 3 
heteroatoms independently selected from O, S and N include pyrrolidine, tetrahydrofiiran, 
piperidine and piperazine. 

Examples of a five membered aromatic azacyclic ring optionally incorporating one further 
N atom include pyrrole and imidazole. 

Certain compounds of formula (I) are novel. Therefore a ftirtfaer aspect of the invention 
provides a compound of formula (la) 



wherein 

X and Y independently represent CI to 4 alkyl, CI to 4 alkoxy, halogen, CF3, OCF3, CN, 
OCH, S(0)i„CH3, S(0)pCF3, NO2 or NHCHO; 

m and p independently represent an integer 0, 1 or 2; 
Z represents H or fluoro; 
V represents O; 



Z 





Y 



W represents phenyl or a five or six membered aromatic heterocyclic ring containing 1 to 3 
heteroatoms independently selected from O, S and N; said phenyl or aromatic heterocyclic 
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ring being optionally substituted by one or more substituaits selected independently from 
halogen, CI to 4 alkyl, CIto 4 alkoxy, OH, CN, NO2 or NrV; said alkyl or alkoxy group 
being optionally ftirther substituted by one or more fluorine atoms; 

and independently represent H, CI to 4 alkyl or C3 to 6 cycloalkyl; said alkyl group 
being optionally substituted by CI to 4 alkoxy, halogen, hydroxy, NR^R^ phenyl or a five 
or six membered aromatic or saturated heterocyclic ring containing 1 to 3 heteroatoms 
independently selected from O, S and N; said phenyl or aromatic heterocyclic ring being 
optionally further substituted by halogen, CI to 4 alkyl, CI to 4 alkoxy, CF3, OCF3, CN or 

NO2; 

or the group NR^R^ together represents a 4 to 8 membered saturated azacyclic ring 

g 

optionaUy incorporating one further heteroatom selected from O, S or NR ; said ring being 

9 10 

substituted by OH or by CI to 4 alkyl substituted by CI to 4 alkoxy, OH or NR R ; 

or the group NR^R^ together represents part of a five membered aromatic azacyclic ring 
optionally incorporating one further N atom; 

r"^, R^ R^, R^, r' and R^^ independentiy represent H or CI to 4 alkyl; 

R^ represents H or CI to 6 alkyl; said alkyl group being optionally substituted by CI to 4 
alkoxy, OH, NR^ *R*^, phenyl or a five or six membered aromatic or satarated heterocyclic 
ring containing 1 to 3 heteroatoms independently selected from O, S and N; said phenyl or 
aromatic heterocyclic ring being optionally fiarther substituted by halogen, CI to 4 alkyl, CI 

to 4 alkoxy, CF3, OCF3, CN orNOj; 

r' ' and R^^ independently represent H or CI to 4 alkyl; 
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or a pharmaceutically accq)table salt, enantiomer or racemate thereof, 

with the proviso that when W represents optionally substituted phenyl, thienyl, furanyl or 
pyrrolyl and represents H, CI to 4 alkyl or C3 to 6 cycloalkyl optionally substituted by 
CI to 4 alkoxy, then does not represent H, CI to 4 alkyl or C3 to 6 cycloalkyl optionally 
substituted by CI to 4 alkoxy; and 

with, the proviso that when W represents thiazolyl or pyridyl, then either Z represents F; or 
at least one of X and Y represents CN; or R' and R^ do not independently represent H or 
CH3. 

In another aspect, the invention concerns compounds of formula (la), wherein X, Y, V, W, 

12 12 
Z, R and R are as defined above, with the proviso that when R is H, then R is not H, CI 

to 4 alkyl or benzyl; and with the proviso that when R^ represents CI to 4 alkyl or C3 to 6 

2 

cycloalkyl optionally substituted by CI to 4 alkoxy, then R does not represent CI to 4 
alkyl or C3 to 6 cycloalkyl optionally substituted by CI to 4 alkoxy. 

In one preferred embodiment, X and Y in fomula (la) independently represent Br, CI, 
CH3, CF3 or CN. It is particularly preferred that X represents Br, CI or CF3. It is also 
particularly preferred that Y represents CI or CN. 

Preferably, W in formula (la) represents an optionally substituted five or six membered 
aromatic heterocyclic ring containing 1 to 3 heteroatoms independently selected from O, S 
and N. Particular examples are those wherein W represents thienyl, furyl, pyridyl, 
thiazolyl, oxazolyl, isoxazolyl or pyrimidyl. 

Preferably, R^ and R^ in formula (la) independently represent H or CI to 4 alkyl optionally 

1 2 

substituted by CI to 4 alkoxy or hydroxy. More preferably, R and R independently 
represent H or methyl. 



Particular compounds of formula (la) include: 
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2-[[(3/?)-3-(2,5-dichlorophenoxy)-3-(2-thienyl)propyl]ainino]ethano]; 
4-chloro-2- { [( 1 R)-3-(4-hydroxy- 1 -piperidinyl)- 1 -phenylpropyl]oxy } -benzonitrile; 
4-chloro-2- {[( 1 R)-3-[(2-hydroxyethyI)methylamino]- 1 -phenylpropyl]oxy } -benzonitrile; 
4-chloro-2- {[( 1 R)-3-[(3R)-3-hydroxypyrrolidinyl]-l-phenylpropyl]oxy} -benzonitrile; 
4-chloro-2- { [( 1 R)-3-[(3S)-3-hydroxypyiTolidinyl]- 1 -phenylpropyl]oxy} -benzonitrile; 
4-chloro-5-fluoro-2-[3-(methylamino)- 1 -(2-pyrimidinyl)propoxy]benzonitrile; 
4-chloro-5-fluoro-2-( {(1 j?)-3-[(3-hydrox3T)ropyl)amino]- 1 -phenylpropyl } oxy)benzonitrile; 
4-chloro-5-fluoro-2-[[(l R)- 1 -(3-furanyl)-3-(3- 
hydroxypropyl)amino]propyl]oxy}benzomtrile; 
4-chloro-5-fluoro-2- { [( 1 7f)-3-[(3 -hydroxypropyl)amino]- 1 -(3- 
thienyl)propyl] oxy } benzonitrile; 

4-bromo-5-fluoro-2-({(li?)-3-[(3-hydroxypropyl)aniino]-l-phenylpropyl}oxy)betizonitrile; 

4-bromo-5-fluoro-2-({(li?)-l-(3-fiiranyl)-3-[(3- 

hydroxypropyl)amino]propy 1 } oxy)benzomtrile; 

4-bromo-5-fluoro-2-{[(li?)-3-[(3-hydroxypropyl)amino]-l-(3- 

thienyl)propyl]oxy } benzonitrile; 

4-chloro-5-fluoro-2-[[( li?)"3-[[(5-methyipyrazinyl)methyl]amino]- 1 -phenylpropyl] oxy] 
benzonitrile; 

4-chloro-5-fluoro-2-[[(IR)-3-[(l.fir-iniidazoI-2-ylnaetfayl)anaino]-l-ph^ 
benzonitrile; 

4-cMoro-2-[[(lR)-3-[[2-(dimethylamino)ethyl]aniino]-l-phenylpropyl]oxy]-5-fluoro 
benzonitrile; 

4-chloro-5-fluoro-2-[[( 1 R)-3-[[2-(4-morpholinyl)ethyl]amino]- 1 -phenylpropyljoxy] 
benzonitrile; 

4-chloro-5-fluoro-2-[[(lR)-3-[[2-(ljy-imidazoI-l-yl)ethyl]aniino]-l- 
phenylpropyl]oxy]benzomtrile; 

4-chloro-5-fluoro-2-[[(lR)-3-[[2-.(l/f-imidazol-4-yl)ethyl]amino]-l- 

phenylpropyl]oxy]benzonitrile; 

4-chloro-5-fluoro-2-[[(lR)-3-[(2-hydroxyethyl)amino]-l-phenylpropyl]oxy]benzonitrile; 
2-[[(lR)-3-[(2-aniinoethyl)amino]-l-phenylpropyl]oxy]-4-chloro-5-fluorobenzonitrile; 
4-chloro~5-fluoro-2- [[( 1 R)- 1 -phenyl-3-[(3 ,3 ,3-trifluoropropyl)amino] 
propyl]oxy]benzonitrile; 

2- { [( li?)-3-amino- 1 -(2-thiazolyl)propyl]oxy } -4-chlorobenzonitrile; 
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4-chloro-2-{[(l/?)-3-(methylammo)-l-(2-thiazolyl)propyl]oxy}benzonit^ 
2-[3-amino-l-(2-oxazolyl)propoxy]-4-chlorobenzonitrile; 
Y-(2,5-dichlorophenoxy)-2-oxa2olepropanamine; 
2-[[-3-aniino- 1 -(3-pyridinyI)propyl3oxy]-4-chIoro-5-fluorobeiizonitrile; 
4-cUoro-5-fluoro-2-[3-(methylamino)-l-(3-pyridinyl)propoxy]ben2onitrile; 
• 2-[3-ainmo-l -(6-methoxy-2-pyridinyl)propoxy]-4-chloro-5-fluoroben2onitri^ 
2-[3-amino-l-(l,6-dihydro-6-oxo-2-pyridinyI)propoxy]-4-chloro-5-fluorobenzonit^ 
2-[3-ainino-l-(6-bromo-3-pyridinyl)propoxy]-4-chlorobenzonitrile; 
2-[[3-ammo- 1 -(5-isoxazolyl)propyl]oxy]-4-chlorobenzonitrile; 
4-chloro-2-[3-[(2-hydroxyethyl)aTmno]-l-(5-isoxazolyl)propoxy]ben2onitrile; 
(R)' y-(2,5-dichlorophenoxy)-5-isoxazolepropanamine; 
4-chloro-5-fluoro-2-[[(lR)-3-[(2-hydroxyethyl)amino]-l-(3- 
thienyl)propyl]oxy]benzonitrile; 

2-[[( 1 R)-3-[(2-aminoethyl)aniino]- 1 <3-thienyl)propyl]oxy]-4-cUoro-5-fluoro-ben2om^ 
4-chloro-2-[3-(methylaiiiino)-l-(2-thiazoIyl)propoxy]-ben2onitrile; 

2- [[(lR)-3-amino-l -(2-thiazolyl)propyl]oxy]-4-cWoro-5-fluoro-benzonitrile; 

4- chloro-5-fluoro-2-{[(lR)-3-[(2-fluoroethyl)amino]-l-phenylpropyl]oxy}benzonitri^ 

3- [[(3R)-3-(2,5-dichlorophenoxy)-3-phenylpropyl]amino]- 1 -propanol; 

1- [(3R)-3-(2,5-dichlorophenoxy)-3-phenylpropyl]-4-piperidineinethanol; 
N-[(3R)-3-(2,5-dichlorophenoxy)-3-phenylpropyl]-2-thiophenemethanamme; 
N-[(3R)-3-(2,5-dichlorophenoxy)-3-phenylpropyl]-5-methyl-2-furan^ 

5- fluoro-2-[[(lR)-3-[(2-hydroxyethyl)amino]-l-(3-isoxazolyl)propyl]oxy]'4-meA^^ 
benzonitrile; 

2- [[(lR)0-ammo-l-(3-isoxa2olyl)propyl]oxy]-5-fluoro-4-methyl-ben2oniM^ 

4- chloro-2-[[( 1 R)-3-[( 1 , 1 -dimethylethyI)amino]- 1 -(3-isoxazolyl)propyl]oxy]beiizonitrile; 
2-[[( 1 R)-3-aininO" 1 -(3-isoxa2olyl)propyl]oxy]-4-chloro-beiizonitrile; 

2-[[(l R)-3-aminO"l -(3-isoxa2olyl)propyl]oxy]-4-cUoro-5-fluoro-benzonitrile; 
(R)-y-(2,5-dichlorophenoxy)-3-isoxazolepropanaiiiine; 

2-[[(l R)-3-ainino-l -(3-isoxazolyl)propyl]oxy]-4-(lTifluoromethyl)-benzonitrile; 

2-[[( 1 R)-3-ainino- 1 -(5-methyl-3-isoxa2olyl)propyl]oxy]-4-chloro-5-fluoro-bmzonitrile; 

and pharmaceutically acceptable salts, enantiomers or racemates thereof. 
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According to the invention there is also provided a compoxind of fomiula (la), or a 
pharmaceutically acceptable salt, enantiomer or racemate thereof, for use as a medicament. 

According to the invention, we further provide a process for the preparation of compounds 
of formula (la), or a pharmaceutically acceptable salt, enantiomer or racemate thereof 
which comprises: 

(a) reaction of a compound of formula (II) 




Y 

wherein X, Y, V and Z are as defined in formula (la), 
with a compound of formula (III) 




HO ^ ^NR1R2 
wherein W, and are as defined in formula (la); or 

(b) reaction of a compound of formula (IV) 




Y 



(II) 



(111) 



(IV) 



wherein X, Y and Z are as defined in formula (la) and represents a leaving group, 
with a compound of formula (V) 
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NR^R2 



wherein r\ R', V and W are as defined in formula (la); or 



(V) 



(c) reaction of a compound of formula (VI) 

X 




(VI) 



wherein X, Y, V, W and Z are as defined in formula (la) and is a leaving group, 
with a compound of formula (VII) 

HNR1R2 (VII) 
wherein R and R are as defined in formula (la); or 

(d) reaction of a compoxind of formula (II) 




wherein X, Y, V and Z are as defined in formula (la), 
with a compound of formula (VIII) 



NR^R2 




(II) 



(VIII) 
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wherein r\ and W are as defined in formula (la) and is a leaving group; or 
(e) reduction of a compound of formula (IX) 



X 



z 




Y 

wherein X, Y, V, W and Z are as defined in formula (la) and G represents a group that upon 

1 2 

reduction is converted into a group NR R ; 

and where necessary converting the resultant compound of formula (la), or another salt 
thereof, into a phaimaceutically acceptable salt thereof; or converting the resultant compound 
of formula (la) into a further compound of formula (la); and where desired converting the 
resultant compound of formula (la) into an optical isomer thereof 

In process (a), the reactants (II) and (III) are coupled together in a suitable mert solvent 
such as tetrahydrofuran using, for example, Mitsunobu conditions. Thus, for example, the 
reactants are treated with a phosphine derivative and an azo derivative at a suitable 
temperature, generally between 0 ""C and the boiUng point of the solvent. Suitable 
phosphine derivatives include triphenylphosphine and tributylphosphine. Suitable azo 
derivatives include diethyl azodicarboxylate, diisopropyl azodicarboxylate and 1,1'- 
(a2odicarbonyl)dipiperidine. 

In process (b), the reaction is performed by treating a nucleophile of formula (V) with an 
electrophile of formula (IV) in an inert solvent. Suitable leaving groups include halides, 
particularly fluoride. The reaction is generally performed in the presence of a non- 
nucleophihc base such as sodium hydride. Suitable organic solvents are those such as 
N-methyl-2-pyrroUdinone, tetrahydrofuran, CI to 4 alcohols and dimethylsulfoxide. The 
reaction is generally conducted at a temperature between 0 ""C and the boiling point of the 
solvent. 



wo 01/62704 



PCT/SEOl/00373 



22 



Alternatively, in process (b), the reaction will take place using an appropriate palladium 
source such as palladium (II) acetate in the presence of a suitable phosphine ligand such as 
BINAP. 

In process (c), the amination reaction is performed by reacting a compound of formula (VI) 
with an amine (VII) in an inert solvent. Suitable leaving groups V include sulfonate, 
trifluorosulfonate, tosylate and halides selected from the group chloride, bromide or iodide. 
The nucleophile can be a primary or secondary amine in the presence of a base. This base ' 
can be either an excess of the amine nucleophile or can be an additive to the reaction 
mixture. Potential basic additives are metal carbonate, especially alkali metal carbonates, 
metal oxides and hydroxides, and tertiary amine bases. Suitable organic solvents are those 
such as acetonitrile, dioxan, N,N-dimethylformamide, N-methyl-2-pyrrolidinone, 
tetrahydrofuran, dimethylsulfoxide, sulfolane and CI to 4 alcohols. 

In process (d), the reaction is performed by treating a nucleophile of formula (11) with an 
electrophile of formula (VIII) in an inert solvent. Suitable leaving groups include 
halides, particularly chloride or bromide. The reaction is generally performed in the 
presence of a non-nucleophilic base such as sodium hydride. Suitable organic solvents are 
those such as N-methyl-2-pyrrolidinone, tetrahydrofuran, CI to 4 alcohols and 
dimethylsulfoxide. The reaction is generally conducted at a temperature between 0 **C and 
the boiling point of the solvent 

In process (e), G preferably represents an azido (N3) group. The required reduction may 
then be achieved by treating a compound of formula (DC) with a suitable reducing agent 
such as Sn(n) or triphenylphosphine. Preferably the reducing agent is triphenylphosphine 
and the reduction is carried out in a suitable inert solvent such as tetrahydrofuran. 

It will be apparent to a person skilled in the art that in the above processes it may be 
desirable or necessary to protect an amine, hydroxyl or other potentially reactive group. 
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Suitable protecting groups and details of processes for adding and removing such groups may 
be found by reference to the standard text "Protecting Groups in Organic Synthesis", 2nd 
Edition (1991) by Greene and Wuts. In one preferred embodiment, amine groups are 
protected as carbamate derivatives, for example, as t-butyloxycarbamates. Thus, compounds 
of formula (la) in which is H are conveniently prepared by removal of a carbamate 
protecting group from a corresponding compound of formula (la) wherein is a carbamate 
group, especially a t-butyloxycarbamate group. Removal of the carbamate group is 
conveniently effected using hydrogen chloride in dioxan. 

The present invention includes compounds of formula (la) in the form of salts, in particular 
acid addition salts. Suitable salts include those formed with both organic and inorganic 
acids. Such acid addition salts will normally be pharmaceutically acceptable although salts 
of non-pharmaceutically acceptable acids may be of utility in the preparation and 
purification of the compound in question. Thus, preferred salts include those formed from 
hydrochloric, hydrobromic, sulphuric, phosphoric, citric, tartaric, lactic, pyruvic, acetic, 
succinic, fumaric, maleic, methanesulphonic and benzenesulphonic acids. 

Salts of compounds of formula (la) may be formed by reacting the free base, or a salt, 
enantiomer or racemate thereof, with one or more equivalents of the appropriate acid. The 
reaction may be earned out in a solvent or medium in which the salt is insoluble or in a 
solvent in which the salt is soluble, for example, water, dioxan, ethanol, tetrahydrofuran or 
diethyl ether, or a mixture of solvents, which may be removed in vacuo or by freeze drying. 
The reaction may also be a metathetical process or it may be carried out on an ion exchange 
resin. 

Certain novel mtermediates of formulae (HI), (V), (VI>, (VHI) and (IX) fonn another aspect 
of the invention. 

Compounds of formula (III) may be prepared by reaction of a compound of formula (DC) 
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(IX) 



wherein R and R are as defined in formula (la), 

with an organometallic derivative, W — M, wherein W is as defined in formula (la) and M 
represents a metallic residue such as lithium or magnesium-halide. 

Compounds of formula (DC) may be prepared by: 

(a) reacting a compound of formula (II), as defined above, with a compound of formula 
(XI) 




wherein W and G are as defined above; or 

(b) reacting a compound of fomiula (IV), as defined above, with a compound of formula 
(XII) 




wherein V, W and G are as defined above. 

Compounds of formulae (II), (IV), (VII), (X), (XI) and (XII) are either known or may be 
prepared using known methods. Some such methods are illustrated within the Examples 
that are included herein. Other suitable methods will be readily apparent to the man skilled 
in the art. 

Intermediate compounds may be used as such or in protected forai. Protecting groups and 
details of processes for their removal may be found by reference to the standard text 
"Protecting groups in Organic Synthesis", 2nd Edition (199 1) by Greene and Wuts. 
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The compounds of the invention^d intermediates thereto may be isolated from their 
reaction mixtures and, if necessary further purified, by using standard techniques. 

The compounds of formula (la) may exist in enantiomeric forms. Therefore, all enantiomers, 
diastereomers, racemates and mixtures thereof are included within the scope of the invention. 
The various optical isomers may be isolated by separation of a racemic mixture of the 
compounds using conventional techniques, for example, fractional crystallisation, or HPLC. 

Intermediate compounds may also exist in enantiomeric forms and may be used as purified 
enantiomers, diastereomers, racemates or mixtures. 

The compounds of formula (la), and their pharmaceutically acceptable salts, enantiomers and 
racemates, are useful because they possess pharmacological activity in animals. In particular, 
the compounds of formulae (I) and (la) are active as inhibitors of the enzyme nitric oxide 
synthase. More particularly, they are inhibitors of the inducible isoform of the enzyme nitric 
oxide synthase and as such are predicted to be useful in therapy, for example, as 
anti-inflammatory agents. They may also have utility as inhibitors of the neuronal isoform of 
the enzyme nitric oxide synthase. 

The compounds of formulae (I) and (la) and their pharmaceutically acceptable salts, 
enantiomers and racemates are indicated for use in the treatment or prophylaxis of diseases or 
conditions in which synthesis or oversynthesis of nitric oxide synthase forms a contributory 
part. In particular, the compounds are indicated for use in the treatment of inflanmiatory 
conditions in mammals including man. 

Conditions that may be specifically mentioned are: 

osteoarthritis, rheumatoid arthritis, rheumatoid spondyUtis, gouty arthritis and other arthritic 
conditions, inflamed joints; 

eczema, psoriasis, dermatitis or other inflammatory skin conditions such as sunburn; 
inflammatory eye conditions including uveitis, glaucoma and conjunctivitis; 
lung disorders in which inflammation is involved, for example, asthma, bronchitis, chronic 
obstructive pulmonary disease, pigeon fancier's disease, farmer's lung, acute respiratory 
distress syndrome; 



wo OJ/62704 



26 



PCT/SEOl/00373 



bacteraemia, endotoxaemia (septic shock), ajphthoiis ulcers, gingivitis, pyresis, pain, 
meningitis and pancreatitis; 

conditions of the gastrointestinal tract including inflammatory bowel disease, Crohn's 
disease, atrophic gastritis, gastritis varialoforme, ulcerative colitis, coeliac disease, regional 
ileitis, peptic ulceration, irritable bowel syndrome, reflux oesophagitis, damage to the 
gastrointestinal tract resulting from infections by, for example, Helicobacter pylon, or from 
treatments with non-steroidal anti-inflammatory drugs; 
and other conditions associated with inflammation. 

By virtue of their pharmacological activity as inhibitors of the enzyme nitric oxide synthase, 
the compounds will also be useful in the treatment and alleviation of acute pain or persistent 
inflammatory pain or neuropathic pain or pain of a central origin. 

We are particularly interested in the conditions inflammatory bowel disease, rheumatoid 
arthritis, osteoarthritis, chronic obstructive pulmonary disease and pain. 

The compounds of formulae (I) and (la) and their pharmaceutically acceptable salts, 
enantiomers and racemates may also be useful in the treatment or prophylaxis of diseases or 
conditions in addition to those mentioned above. For example, the compoxinds may be useful 
in the treatment of atherosclerosis, cystic fibrosis, hypotension associated with septic and/or 
toxic shock, in the treatment of dysfunction of the immune system, as an adjuvant to short- 
term immunosuppression in organ transplant therapy, in the control of onset of diabetes, in 
the maintenance of pancreatic function in diabetes, in the treatment of vascular complications 
associated with diabetes and in co-therapy with cytokines, for example TNF or interleukins. 

The compounds of formulae (I) and (la) may also be useful in the treatment of hypoxia, for 
example in cases of cardiac arrest and stroke, neurodegenerative disorders including nerve 
degeneration and/or nerve necrosis in disorders such as ischaemia, hypoxia, hypoglycaemia, 
epilepsy, and in external wounds (such as spinal cord and head injury), hyperbaric oxygen 
convulsions and toxicity, dementia, for example pre-senile dementia, Alzheimer's disease and 
AIDS-related dementia, Sydenham's chorea, Parkinson's disease, Tourette's Syndrome, 
Huntington's disease. Amyotrophic Lateral Sclerosis, Multiple Sclerosis, Korsakoff s disease, 
imbecility relating to a cerebral vessel disorder, sleeping disorders, schizophrenia, autism. 
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seasonal affective disorder, jet-lag and septic shock. Compounds of formulae (I) and (la) 
may also be expected to show activity in the prevention and reversal of drug addiction or 
tolerance such as tolerance to opiates and diazepines, treatment of migraine and other 
vascular headaches, neurogenic inflammation, in the treatment of gastrointestinal motility 
disorders, cancer and in the induction of labour. 

We are particularly interested in the conditions stroke, Alzheimer's disease, Parkinson's 
disease, multiple sclerosis, schizophrenia, migraine, cancer and septic shock. 

Prophylaxis is expected to be particularly relevant to the treatment of persons who have 
suffered a previous episode of, or are otherwise considered to be at increased risk of, the 
disease or condition in question. Persons at risk of developing a particular disease or 
condition generally include those having a family history of the disease or condition, or 
those who have been identified by genetic testing or screening to be particularly 
susceptible to developing the disease or condition. 

For the above mentioned therapeutic indications, the dosage administered will, of course, 
vary with the compound employed, the mode of administration and the treatment desired. 
However, in general, satisfactory results are obtained when the compounds are administered 
at a dosage of the solid form of between 1 mg and 2000 mg per day. 

The compoimds of formula (la), and phaimaceuticaily acceptable derivatives thereof, may be 
used on their own, or in the form of appropriate phamaceutical compositions in which the 
compound or derivative is in admixture with a pharmaceutically acceptable adjuvant, diluent 
or carrier. Administration may be by, but is not limited to, enteral (including oral, 
sublingual or rectal), intranasal, intravenous, topical or other parenteral routes. 
Conventional procedures for the selection and preparation of suitable pharmaceutical 
formulations are described in, for example, "Pharmaceuticals - The Science of Dosage 
Form Designs", M. E. Aulton, Churchill Livingstone, 1988. The pharmaceutical 
composition preferably comprises less than 80% and more preferably less than 50% of a 
compound of formula (la), or a pharmaceutically acceptable salt, enantiomer or racemate 
thereof. 
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There is also provided a process for the preparation of such a pharmaceutical composition 
which comprises mixing the ingredients. 

The compounds of formulae (I) and (la), and pharmaceutically acceptable derivatives thereof, 
may also be advantageously used in combination with a COX-2 inhibitor. Particularly 
prefenred COX-2 inhibitors are Celecoxib and MK-966. The NOS inhibitor and the COX-2 
inhibitor may either be formulated together within the same pharmaceutical composition for 
administration in a single dosage unit, or each component may be individually formulated 
such that separate dosages may be administered either simultaneously or sequentially. 

The invention is illustrated, but in no way limited, by the following examples: 

Example 1 

2- f 3-Amino- 1 -phenvlpropoxy')-4-chlorobenzonitrile hydrochloride 

a) f3-Hvdroxv-3-phenvlpropyncarbamic acid Ll-dimetfavlethvl ester 
a-(2-Aminoethyl)benzenemethanol (1.21 g, 8 mmol) was dissolved in dry tetrahydrofixran 
(50 ml) and treated with di-tert-butyl dicarbonate (1.92 g, 8.8 mmol) followed by 
triethylamine (1.34 ml, 9.6 mmol) and the mixture stirred for 18h. The reaction mixture 
was evaporated and the residue eluted down a flash chromatography column using 
ether/isohexane (1:1) as eluent to give the product (974 mg, 48%) as a viscous yellow oil. 

NMR 300MHz (CDCI3) 7.35 (4H, m), 7,26 (IH, m), 4.89 (IH, br s), 4.75 (IH, m), 3.49 
(IH, br m), 3.17 (2H, m), 1.86 (2H, m), 1.45 (9H, s). 

b) 2-(3-Amino-l-phenvlpropoxv)-4'Chlorobenzonitrile hydrochloride 
Triphenylphosphine (67 mg, 2.56 mmol) was dissolved in toluene (50 ml) and the solution 
cooled to 0 °C. Diethyl diazodicarboxylate (45 mg, 2.56 nmiol) was added dropwise and 
the solution stirred for 20 min. 4-Chloro-2-hydroxybenzonitrile (36 mg, 2.34 mmol) in 
toluene (25 ml) and tetrahydrofuran (10 ml) was added dropwise followed by (3-hydroxy- 

3- phenylpropyl)carbamic acid 1,1-dimethylethyl ester (59 mg, 2.34 mmol) in toluene (25 



wo 01/62704 



29 



PCT/SEOl/00373 



ml). The reaction mixture was allowed to warm to room temperature over the weekend, 
evaporated, and the residue eluted down a flash chromatography column using 10% 
ether/isohexane as eluent to give the required product protected as the t-butyl carbamate. 
This material was stirred with 4M hydrogen chloride in dioxan (8 ml) for 2h, the solvent 
evaporated, and the residue triturated with dry ether to give the title compound (64 mg, 
8.5%) as a colourless solid. 

MS APCI +ve ""/z 287 ([M+H)"^. 

NMR 300MHz (d^-DMSO) 8.02 (3H, br s), 7.79 (IH, d), 7.44-7.29 (5H, m), 7.22 (IH, 
d), 7.16 (IH, d of d), 5.88 (IH, m), 2.93 (2H, br m), 2.32 (IH, m), 2.19 (IH, m). 

Example 2 

4-Chloro-2-(3-f methvlaminoV 1 -nhenvlprop oxv^benzonitrile hydrochloride 

a^ 3-Hvdroxv-3-phenylpropvnmethvlcarbamic acid 1 J -dimeth yl ethyl ester 
[2-(Methylaniino)ethyl]benzenemethanol (10.8 g, 65.5 mmol) in methanol (150 ml) was 
treated with di-tert-butyl dicarbonate (14.7 g, 67.4 mmol) followed by triethylamine (19.0 
ml, 136 mmol) and the reaction mixture stirred for 4h. The solvent was evaporated and the 
residue eluted down a flash chromatography column using ether/isohexane (1:1) as eluent 
to give the required product (15.7 g, 90%) as a viscous oil. 
GC/MS ^/zl65(M-i00)\ 

b) 4-Chloro-2-r3-rmethvlaminoVl -phenvlpropoxvlbenzonitrile hydrochloride 
To triphenylphosphine (0.38 g, 1 .46 mmol) in dry tetrahydrofuran (10 ml) under nitrogen 
was added diisopropyl azodicarboxylate (0.29 ml, 1.46 mmol) dropwise over 2 min. with 
stirring. The reaction mixture was stirred for 20 min. and then 4-chloro-2- 
hydroxybenzonitrile (0.22 g, 1.46 mmol) in dry tetrahydrofuran (5 ml) was added, followed 
5 minutes later by 3-hydroxy-3-phenylpropyl)methylcarbamic acid 1,1-dimethylethyl ester 
(0.39 g, 1 .46 mmol) in dry tetrahydrofuran (5 ml) and the reaction mixture stirred 
overnight. The mixture was diluted with ethyl acetate, washed with 10% aqueous sodium 
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carbonate (2 x 50 ml), then brine and dried over magnesium carbonate. The solvent was 
evaporated and the residue eluted down a flash chromatography colxunn initially with ether 
/isohexane (1:1) then re-eluting the cleaner fractions with ether/isohexane (3:7) to give the 
amide protected product. This was stirred with 4M hydrogen chloride in dioxan (5 ml) for 
5 Ih, evaporated, and the residue triturated with ether to give the title compound (96 mg, 
20%) as a colourless solid. 

MS APCI +ve ""/z 301 ([M+H]0. 

10 *H NMR 300MHz (d^-DMSO) 7.78 (IH, d), 8.93 (2H, br s), 7.44-7.31 (5H, m), 7.27 (IH, d 
), 7.16 (IH, d of d), 5.91 (IH, m), 2.98 (2H, m), 2.57 (3H, s), 2.41-2.15 (2H,m). 

Example 3 

15 4'Bromo-2-r( 1 R)-3-(MethvlaminoV 1 -phenvlpropoxvlbenzonitrile hydrochloride 

a^ Cf3RV3-Hvdroxy-3-phenvlpropvnmethvlcarbamic acid LI -dimethyl ethyl ester 
Prepared as for Example 2(a), to give the required product (6.0 g, 78%) as a viscous oil. 

MS APCI +ve ""/z 166 ([M-lOO+Hf). 

20 

b) rf3RV3-f5-BrQmo~2-cyanophenoxvV3-phenvlpropyllmethylcarbamic acid U-dimethvl 
ester. 

[(3R)-3-Hydroxy-3-phenylpropyl]methylcarbamic acid 1,1-dimethylethyl ester (0.4 g, 1.5 
mmol) and 4-bromo-2-fluorobenzomtrile (0.3 g, 1.5 mmol) were dissolved in 

25 tetrahydrofiu-an (10 ml). 60% Sodium hydride (0,08 g, 2.0 mmol) was added and the 

mixture was stirred for 4h. The reaction mixture was then quenched with water, extracted 
with ethyl acetate, dried over magnesium sulphate, filtered and rotary evaporated. 
Purification by flash chromatography with 20% ethyl acetate/hexane as eluent gave the 
required product (0.49 g, 73%) as a colourless oil. 

30 MS APCI +ve ""/z 345/7 ([M-1 OO+H]""). 

c) 4-Bromo 2-r(lR)-3-(methvlaminoVl-phenylpropoxylbenzonitrile hydrochloride 
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[(3R)-3K5-Bromo-2-cyanophenoxy)-3-phenylpropyl]methyIcaii)amic acid 1 ,1-dimethyl 
ester (0.45 g, 1 mmol) was stirred in 4M hydrogen chloride in dioxan (10 ml) for 4h. The 
solvent was evaporated and the residue treated with ether to give the required product (0.34 
g, 89%) as a white solid. 

MS APCI +ve ""/z 345/7 ([M+H]*). 

'H NMR 300MHz (d^-DMSO) 9.03 (2H, s), 7,71 (IH, d), 7.41-7.45 (5H, m) 7.36 (IH, m), 
7.27 (IH, d), 5.94 (IH, m), 2.94-3.04 (2H, m), 2.56 (3H, s), 2.31-2.40 (IH, m), 2.19-2.26 
(IH, m). 

Example 4 

v.R,f2-Bromo-5-chlorophenoxvVN-methvlbenzeneDropananiine hydrochloride 
a-[2-(Methylaniino)ethyl]-(alR)-benzenemethanol (0.395 g, 2.39 mmol) was dissolved in 
dimethylsulphoxide (3 ml) and 60% sodium hydride (0,19 g, 4.78 mmol) added. The 
mixture was heated at 40 °C for 30 min, l-bromo-4-chloro-2-fluorobenzene (0.5 g, 2.39 
mmol) was added and the mixture was stirred at 50 °C for 20 h. The mixture was cooled to 
room temperature, quenched with water, extracted with ethyl acetate, dried over 
magnesium sulphate, filtered and evaporated. The residue was purified by flash 
chromatography with 5% 7M ammonia-methanol in dichloromethane as eluent to give the 
required product (0.47 g, 50%) as a white solid. 

MS APCI +ve "^/z 354/5/6/7/8 ([M+HD- 

»H NMR 300MHz (d^-DMSO) 9.05 (2H, s), 7.59 (IH, d), 7.39-7.42 (5H, m), 7,31-7.34 
(IH, m), 6.92 (IH, d), 5.82 (IH, m), 2.95-3,00 (2H, m), 2.56 (3H, s), 2,28-2.37 (IH, m), 
2.19-2.25 (lH,m). 

Example 5 



4-Chloro-2- ( r( 1 R)-3-chloro- 1 -phenvlpropyl1oxv> benzonitrile hydrochloride 
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a) 4-Chloro-2- (r( 1 R)-3-chloro- 1 -phenylproDvUoxvlbenzonitrile 
(S)-a-(2-Chloroethyl)ben2enemethanol (170 mg, 1.0 mmol), 4-chloro-2- 
hydroxybenzonitrile (154 mg, 1.0 mmol.) and triphenylphosphine (260 mg, 1.0 mmol.) in 
dry tetrahydroftiran (5 ml) were stirred in an ice bath under nitrogen whilst diethyl 
azodicarboxylate (0.16 ml, 1 .0 mmol.) was added. The reaction mixture was allowed to 
warm to room temperature and stirred for 3 days. The solvent was evaporated and the 
residue dissolved in toluene, added to the top of a flash chromatography column and eluted 
with 10% ether/isohexane to give the product (220 mg, 72%) as a viscous oil. 

NMR 300MHz (CDCI3) 7.21 (IH, d), 7.24-7.33 (5H, m), 6.92 (IH, d of d), 6.75 (IH, 
d), 5.43 (IH, m), 3.80 (IH, m), 3.56 (IH, m), 2.50 (IH, m), 2.18 (IH, m). 

b) 4-Chloro-2- ( f( 1 RV3 -iodo- 1 -phenvlpropvlloxv } benzonitrile 

4-Chloro-2-{[(lR)-3-chloro-l-phenylpropyl]oxy}ben2omtrile (220 mg, 0.718 mmol) was 
dissolved in acetone (20 ml) which had previously been saturated with sodium iodide and 
the solution was heated \mder reflux for 18h. The reaction mixture was cooled, filtered, 
evaporated and the residue partitioned between water and ethyl acetate. The organic layer 
was separated, washed twice with water and dried (magnesium sulphate). The solvent was 
evaporated to leave 0.24 g (84%) of the product as a yellow oil. This was used without 
purification for the next step. 

c^ 4-'Chloro-2' (rnR)-3-rmethvlamino)-l-phenvlpropvl1oxv)ben2onitrile hydrochloride 
4-Chloro-2-{[(lR)-3-iodo-l-phenylpropyl]oxy}benzonitrile (240 mg, 0.604 mmol.) was 
dissolved in tetrahydrofiiran (10 ml), treated with 40% aqueous methylamine (5 ml) and 
stirred for 5h at room temperature. The solvents were removed in vacuo and the residue 
dissolved in water and extracted into ethyl acetate which was dried (magnesium sulphate). 
The solvent was evaporated and the residue stirred with 4M hydrogen chloride in dioxan (5 
ml) for Ih. The solvent was evaporated and the residue azeotroped twice with ether and 
finally triturated with ether to give the required product (1 55 mg, 76%) as a fawn coloured 
solid. 
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MS APCI +ve ""/z 301 ([M+HJ^. 

•H NMR 300MHz (dg-DMSO) 8.86 (2H, br s), 7.79 (IH, d), 7.44-7.31 (5H, m), 7.26 (IH, 
d), 7.16 (IH, d of d), 5.90 (IH, m), 3.01 (2H, br m), 2.57 (3H, t), 2.41-2.15 (2H, m). 

Example 6 

4-Methoxv-2-r3-f methvlaminoV 1 -phenvlamino - 1 -phenvlpropoxvlbenzonitrile 
hydrochloride 

The title compound was prepared by the method of Example 2 (b) using 2-hydroxy-4- 
methoxy-benzonitrile to give 0.13 g (27%) of the product as a glassy solid. 

MS APCI +ve ""/z 297 ([M+H]^). 

'H NMR 300MHz (dg-DMSO) 8.92 (2H, br s), 7.64 (IH, d), 7.46-7.30 (5H, m), 6.66 (IH, 
d), 6.63 (IH, d of d), 5.85 (IH, m), 3.73 (3H. s), 3.00 (2H, br m), 2.57 (3H, s), 2.37-2.18 
(2H, m). 

Example 7 

4-Methvl-2-irf IR) - 3-(methvlaminoVl-phenv lpropvl1oxv>benzonitrile hydrochloride 
The title compound was prepared by the method of Example 1 (b) using initially 
[(3R)-3-hydroxy-3-phenylpropyl]methylcaibamic acid l.l-dimetttylethyl ester and 2- 
hydroxy-4-methylbenzonitrile to give 0.35 g (73%) of the product as a colotirless solid. 

MS APCI +ve ™/z 281 ([M+H]*). 

'H NMR 300MHz (dg-DMSO) 9.09 (2H, br), 7.58 (IH, d), 7.39-7.46 (4H, m), 7.32 (IH, 
m), 7.02 (IH, s), 6.87 (IH, d), 5.84 (IH, m), 3.00 (2H, m), 2.55 (3H, s), 2.30-2.39 (IH, m). 
2.19-2.25 (IH, m), 2.25 (3H, s). 
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Example 8 

i?-Y"f2>5"DichlorophenoxvVj\^methvl-2-thioDhenepropanamine 

2' \( 17?)-3-ChlorO"l -f2>S'dichlorophenoxv)propvl1thiophene 
A solution of diethyl azodicarboxlate (0.7 ml) was added to a solution of iS-a-(2- 
chloroethyl)-2-thiopheneraethanol (657 mg), 2,5-dichlorophenol (607 mg) and 
triphenylphosphine ( 1. 1 7 g) in toluene (10 ml) at 0 °C and the mixture was stirred at 0 ^^C 
for 3 h and at 20 ^'C for 14 h. The solvent was removed in vacuo and the residue purified by 
chromatography on silica eluting with petrol - diethyl ether (9: 1) to give the title 
compound as a colourless oil (788 mg). 

NMR (CDCI3) 7,32-6.84 (6H, m), 5.72-5.65 (IH, m), 3.87-3.81 (IH, m), 3.68-3.60 (IH, 
m), 2.69-2.58 (IH, m), 2.41-2.32 (2H, m). 

b) 2- r(l/?Vl-(2,5-DichlorophenoxvV3-iodopropvl1thiophene 

A solution of the product from step (a) (788 mg) and sodium iodide (4.5 g) in acetone (30 
ml) was heated under reflux for 18 h. The solvent was removed in vacuo, water added and 
the mixture was extracted twice with ether. The organic layers were dried (magnesium 
sulphate), evaporated and purified by chromatography on silica eluting with petrol ~ 
diethyl ether (19:1) to give the title compound as a pale yellow oil (742 mg). 

NMR (CDCI3) 7.30-7.23 (2H, m), 7.09 (IH, d), 6.99-6.86 (3H, ra), 5.59-5.53 (IH, m), 
3.47-3.39 (IH, m), 3.29-3.21 (IH, m), 2.72-2.60 (IH, m), 2.47-2.36 (IH, m). 

c^ /g-Y-(2, 5-DichlorophenoxvVA^-methvl-2-thiophenepropanamine fiimarate 
A solution of the product firom step (b) (217 mg) in 40% aqueous methylamine (5 ml) and 
tetrahydrofiiran (5 ml) was stirred for 2.5 days. The solvent was removed in vacuo, water 
added and the mixture was extracted three times with ethyl acetate. The organic layers 
were dried (sodium sulphate), evaporated and purified by chromatography on silica eluting 
with dichloromethane - 7M ammonia in methanol (19:1) to give an oil (116 mg). To a 
solution of this oil in ethyl acetate was added a solution of fiimaric acid (43 mg) in 
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methanol. The precipitate was collected and dried to give the title compound as a fine 
white solid (127 mg). 

MS (APCI) "'/z 3 1 6 [(M+Hn. 

»H NMR 300MHz (d6-DMSO) 7.53 (IH, d), 7.44 (IH, d), 7.30 (IH, s), 7.21 (IH, d), 7.04- 
6.95 (2H, m), 6.43 (2H, s), 6.05 (IH, dd), 2.97-2.85 (2H, m), 2.49 (3H, s), 2.44-2.16 (2H, 
m). 

Example 9 

>y-y-f2,5-DichlorophenoxvVjV^methvl-2-thiop henepropanamine 

2- rri5^-3-Chloro-l-f2,5-dichlorophenoxv)p ropvnthiophene 
The title compound was prepared according to the method of Example 8 (a) using 
i?-a-(2-chloroethyl)-2-thiophenemethanol. 

NMR 300MHz (CDCI3) 7.32-6.84 (6H, m), 5.72-5.65 (IH, m), 3.87-3.81 (IH, m), 3.68- 
3.60 (IH, m), 2.69-2.58 (IH, m), 2.41-2.32 (IH, m). 

2- rf l»?^-l-f2,5-DichlorophenoxvV3-iodo propvnthiophene 
The title compound was prepared according to die method of Example 8 (b) using the 
product from step (a). 

^H NMR 300MHz (CDCI3) 7.30-7,23 (2H, m), 7.09 (IH, d), 6.99-6,86 (3H, m), 5.59-5.53 
(IH, m), 3.47-3.39 (IH, m), 3.29-3.21 (IH, m), 2.72-2.60 (IH, m), 2.47-2.36 (IH, m). 

c^ ^-Y-(2.5-DichlorophenQxvVJV-methvl-2-tb iQ pheneprop anamine fumarate 

The title compound was prepared according to the method of Example 8 (c) using the 

product from step (b). 
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MS (APCI) "'/z 316 [(M+H)*]. 

'H NMR 300MHz (d^-DMSO) 7.53 (IH, d), 7.44 (IH, d), 7.30 (IH, s), 7.21 (IH. d), 7.04- 
6.95 (2H, m), 6.43 (2H, s), 6.04-6.60 (IH, m), 2.95-2.84 (2H, m), 2.48 (3H, s), 2.43-2.29 
(IH, m), 2.23-2.13 (IH, m). 

Example 10 

2-rrf3i?V3-(2,5-DichlorophenoxvV3-f2-thienvnpropvl1amino1ethanQl fiimarate 
A solution of the product from Example 8 (b) (214 mg) and ethanolamine (0.1 ml) in 
tetrahydrofiiran (5 ml) was stirred for 2.5 days. The solvent was removed in vacuo, water 
added and the mixture was extracted three times with ethyl acetate. The organic layers 
were dried (sodium sulphate), evaporated and purified by chromatography on siHca eluting 
with dichloromethane - 7M ammonia in methanol (19:1) to give an oil (1 16 mg). To a 
solution of this material in ethyl acetate was added a solution of fumaric acid (43 mg) in 
methanol. The precipitate was collected and dried to give the title compound as a fine 
white solid (127 mg). 

MS (APCI) ""/z 346 [(MW]. 

NMR 300MHz (de-DMSO) 7.51 (IH, d), 7.43 (IH, d), 7.32 (IH, s), 7.20 (IH, d), 7.01- 
6.98 (2H, m), 6.43 (2H, s), 6.01 (IH, t), 3.53 (2H, t), 2.84-2.74 (4H, m), 2.38-2.28 (IH, m), 
2.18-2.1 (lH,m). 

Example 1 1 

4-Chloro-2- ( rf 1 RV3-f 4-methvl- 1 -piperazinvlV 1 -phenvlpropvlloxv) -benzonitrile 
dihvdrochloride 

4-Chloro-2-{[(lR)-3-chloro-l-phenylpropyl]oxy} -benzonitrile (0.17 g), 4- 
methylpiperazine (0.2 g), potassium iodide (0.02 g) in N-methylpyrrolidone (5 ml) were 
heated at 100 ^'C for 3 h. The reaction mixture was allowed to cool to ambient temperature 
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and poured into water and the product extracted into ethyl acetate. The ethyl acetate 
solution was washed with water, brine, dried over magnesium sulphate and evaporated to 
dryness to afford an oil. The oil was triturated with IM hydrogen chloride in ether to afford 
the product as the dihydrochloride salt (0.135 g). 

MS APCI +ve ""/z 370 [(M+H)^. 

'H NMR (d,-DMSO) 7.78 (IH, dd), 7.33-7.48 (5H, m), 7.29 (IH, s), 7.16 (IH, dd), 5.89 
(IH, m), 3.2-4.8 (lOH, m), 2.82 {3H, s), 2.45-2.50 (2H, m). 

Example 12 

4-Chloro-2-irflRV3-f4-hvdroxv-l-oiperidinvlVl- phenvlpropvnoxvl-ben2omtrile 
fumarate 

4-Chloro-2-{[(lR)-3-chloro-l-phenylpropyl]oxy}-ben2onitrileand4-hydroxy-piperidine 
were reacted as described in Example 1 1 to afford the title compound. This was converted 
into the fumarate salt by trituration with one equivalent of fumaric acid in methanol. 

MS APCI+ve'^/z 371 [(M+H)^]. 

»HNMR (dg-DMSO) 7.51 (IH, d), 7.26-7.38 (5H, m), 6.97 (IH, d), 6.9 (IH, s), 6.70 (2H, 
s), 5.50 (IH, m), 3.65-3.75 (IH, m), 2,85-2.95 (2H, m), 2.6-2.82 (2H, m), 2.35-2.50 (2H, 
m), 2.2-2.3 (IH, m), 2.05-2.01 (IH, m), 1.86-2.0 (2H, m), 1.6-1.7 (2H, m). 

Example 13 

4-Chloro-2-irflRV3-rr2-hvdroxvethynmethvlam ino1-l-phenvlpropvl1oxvVbenzonitrile 
h ydrochloride 

4-Chloro-2-{[(lR)-3-chloro-l-phenylpropyl]oxy}-benzonitrileand(2-methylamino)- 
ethanol were reacted as described in Example 1 1 to afford the title compound. 

MS APCI +ve ""/z 345 [(M+H)^]. 
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'H NMR (CDCI3) 7.48 (IH, d), 7.31-7.45 (5H, m), 7.00 (IH, dd), 6.88 (IH, d), 5.66 (IH, 
dd), 5.01 (IH, bs), 4.00 (2H, m), 3.27 (IH, bs), 2.92 (3H, s), 2.53-2.60 (6H, m). 

Example 14 

4-Chloro-2- ( [( 1 R)-3-f4-morpholinvl)- 1 -phenyl propylloxy} -benzonitrile fiimarate 
4-ChIoro-2-{[(lR)-3-chloro-l-phenylpropyl]oxy}--benzonitrile and morpholine were 
reacted as described in Example 1 1 to aflford the title compound. This was converted into 
the fumarate salt by trituration with one equivalent of fumaric acid in methanol. 

MS APCI +ve ""/z 357 [(M+H)^. 

*H NMR (dg-DMSO) 7.49 (IH, dd), 7.29-7.38 (5H, m), 7,29 (IH, dd), 6.92 (IH, d), 6.76 
(2H, s), 5.42 (IH, m), 3.71 (4H, m), 2.5-2.7 (2H, m), 2.43-2.49 (4H, m), 2.24-2.31 (IH, m), 
2.02-2.22 (IH, m). 



Example 1 S 

4-Chloro-2- U(l R)-3 -r(3R)-3-hydroxypyrrolidinyn- 1 -phenvlpropvlloxvl -benzonitrile 
fumarate 

4-Chloro-2-{[(lR)-3-chloro-l-phenylpropyl]oxy} -benzonitrile and (3R)-3- 
hydroxypyirolidine were reacted as described in Example 1 1 to afford the title compound. 
This was converted into the fumarate salt by trituration with one equiveilent of fumaric acid 
in methanol. 

MS APCI +ve ™/z 357/359 [(M+H)*]. 

*H NMR (dfi-DMSO) 7.76 (IH, d), 7.25-7.45 (5H, m), 7.20 (IH, s), 7.10 (IH, dd), 6.55 
(2H, s) 5.75 (IH, m), 4.24 (IH, m), 2.95 (IH, m), 2.91 (IH, m), 2.82 (2H, m), 2.51 (2H, m) 
2.18-2.3 (IH, m), 1.97-2.05 (2H, m), 1.62-1.64 (IH, m). 
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Example 16 

4-Chloro-2- U 1 RV3-rf 3S V3-hvdrox vpvrrolidinv n- 1 -phenvlpropvlloxvl -benzonitrile 
. fumarate 

4-Chloro-2-{[(lR)-3-chloro-l-phenylpropyl]oxy} -benzonitrile and (3S)-3- 
hydroxypyrrolidine were reacted as described in Example 1 1 to afford the title compound. 
This was converted into the fumarate salt by trituration with one equivalent of fiimaric acid 
in metiianol. 

MS APCI+ve"'/z 357/359 [(M+H)1. 

*H NMR (dfi-DMSO) 7.76 (IH, d), 7.25-7.45 (5H, m), 7.20 (IH, s), 7.10 (IH, dd), 6.55 
(2H, s) 5.75 (IH, m), 4.24 (IH, m), 2.95 (IH, m), 2.91 (IH, m), 2.82 (2H, m), 2.51 (2H, 
m), 2.18-2.3 (IH, m), L97-2.05 (2H, m), 1.62-1.64 (IH, m). 

Example 17 

2- 1 rf lR)"3-Amino-l -phenvlpropvlloxvl-5-fluQro-4-meth vlbenzonitrile Fumarate 

a) 5-Fluoro-2-hvdroxv-4"methvlbenzonitrile 

To a IM solution of boron trichloride in dichloromethane (48 ml, 48 mmol) was added, in 
sequence, a solution of 4-fluoro-3-methylphenol (4.44 ml, 40 mmol) in dichloromethane 
(40 ml), methyl thiocyanate (3.3 ml, 48 mmol) and anhydrous aluminium chloride (5.4 g, 
40 mmol) at 0 ""C with stirring. The reaction mixture was heated under refliix for 3 h, and 
stirred at room temperature overnight. The solvent was evaporated, replaced by 
dichloroethane and added to ice and 4N sodium hydroxide (132 ml). The mixture was 
heated at reflux for 0.5 h with stirring, cooled to room temperature, the organic layer 
separated, and the aqueous layer further washed with dichloroethane. The aqueous layer 
was acidified with 2M hydrochloric acid and the solid that had precipitated collected by 
filtration, and washed well with water. The solid was dissolved in ethyl acetate, dried over 
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magnesium sulphate, evaporated and the residue triturated with isohexane with ice cooling 
to give 3.5g (58%) of the sub title compound as a colourless solid. 

NMR 300MHz (d^-DMSO) 7.12 (IH, d), 6.81 (IH, d), 2.29(3H, s). 

5 

b1 2-rrr l /?V3~Chloro- 1 -phenvbropyl1oxvV5-fluoro-4-methvlbenzomtrile 

The subtitle compound was prepared by the method of Example 5 (a) using 5-fluoro-2- 

hydroxy-4-methyibenzonitrile and S-a-(2-chloroethyl)ben2enemethanol. 

10 *H NMR 300MHz (CDCI3) 7.41-7.29 (5H, m), 7.16 (IH, d), 6.63 (IH, d), 5,45 (IH, m), 
3.89 (IH, m), 3.63 (IH, m), 2.55 (IH, m), 2.24 (IH, m), 2.17 (3H, s). 

c^ 5-Fluoro-2-rrf li? V3-iodo> 1 -phenvlDropvnoxv1-4-methvlbenzonitrile 
The subtitle compound was prepared by the method of Example 5 (b) using 5-fluoro-2- 
15 [[(1 R)-3-chloro- 1 -phenylpropyl]oxy]-5-fluoro-4-methylben2onitrile. 

'H NMR 300MHz (CDCI3) 7.39-7.31 (5H, m), 7.16 (IH, d), 6.64 (IH, d), 5.33 (IH, m), 
3.47(1H, m), 3.28 (IH, m), 2.54 (IH, m), 2.31 (IH, m), 2.18 (3H, s). 

20 d^ 2-rrflJ?V3-azido-l-phenvlpropvnoxyl-5-fluoro-4-methvlbenzonitrile 

The iodo compound 17 (c) (504 mg, 1.28 mmol) and sodium azide (124 mg, 1.91 mmol) in 
dimetfaylsulphoxide (5 ml) and water (2 drops) were stirred for 3 h. The reaction mixture 
was poured into water, and extracted with ethyl acetate which was then washed with brine 
and dried over anhydrous magnesium sulphate. The solvent was evaporated to give 361mg 

25 (91%) of a pale yellow oil. 

^H NMR 300MHz (CDCI3) 7.39-7.29 (5H, m), 7.16 (IH, d), 6.59 (IH, d), 5.30 (IH, m), 
3.67 (IH, m), 3.46 (IH, m), 2.31 (IH, m), 2.17 (3H, t), 2.08 (IH, m). 

30 e) 2- ( rf 1 RV3'Amino- 1 -phenvlpropvlloxv) -5-fluoro-4-methvlbenzonitrile Fumarate 
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The azide 17 (d) in tetrahydrofuran (15 ml) was treated with triphenylphosphine (512 mg, 
1 .95 mmol) followed by water (1 .5 ml). The reaction mixture was heated under reflux with 
stirring for 2 h, evaporated and the residue eluted down a flash chromatography column, 
initially using ethyl acetate and then 5% 7M ammonia in methanol / dichloromethane as 
eluent to give 186 mg of a viscous oil. This was dissolved in the minimum of ethanol, 
treated with fumaric acid (75.7 mg, 0.652 mmol), warmed to complete solution and treated 
with ether until turbid. After standing for 1 h the crystals were collected by filtration, 
washed with a little acetonitrile and dried at 40 "C in vacuo to give 159 mg (30%) of the 
title compound as a colourless solid. 

MS APCI + ve ""/z 285 [(M+H)"]. 

'H NMR 300MHz (dg-DMSO) 7.63 (IH, d). 7.43-7.28 (5H, m), 7.08 (IH, d), 6.39 (2H, s), 
5.73 (IH, m), 2.87 (2H, t), 2.30-2.03 (2H, m), 2.17 (3H, s). 

Example 18 

4-Chloro-5-fluoro-2-r3-finethvIaminoVW2-pvrimi dinvnpropoxvlbenzonitrile 
hydrochloride 

b\ r3-Hvdmxv-3-f 2-Pvrimidinvl>pronvnmethvlc { whaTnic acid. 1 . 1 -dimethylethyl ester 
To 2-(tributylstaimyl)pyrimidine (690 mg, 1.87 mmol) dissolved in dry tetrahydrofuran (10 
ml) cooled to -78 "C was added 2.4M n-butyl lithium in hexanes (0.8 ml, 1 .87 mmol) 
under nitrogen. After stirring for a further 0.5 h, methyl(3-oxopropyl)carbamic acid, 1,1- 
dimethylethyl ester in dry tetrahydrofiiran (10 ml) was added rapidly at -78 "C. The 
reaction mixture was allowed to warm to ambient, treated with aqueous saturated 
ammonium chloride solution and extracted with ethyl acetate which was washed with 
brine and dried over anhydrous magnesium sulphate. The solvent was evaporated and the 
residue eluted down a flash chromatography colunm using initially 1 0% ethyl acetate / 
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dichloromethane, then 10% methanol / dichloromethane to give 260 mg (43%) of the 
subtitle compound as a viscous yellow oil. 

MS APCI +ve ""/z 268 [(M+H)^]. • 

b) r3-f5-Chloro-2'Cyano-4-fluorophenoxvV3-(2-pvrimidinvnpropvl1methvlcarbamic 
acid, 1 , 1 -dimethyl ethyl ester 

The alcohol 18 (a) (255 mg, 0.955 mmol) in dry N,N-dimethylformamide (15 ml) was 
treated with sodium hydride (60% in mineral oil, 40 mg, 0.955 mmol) and the reaction 
mixture stirred under nitrogen until effervescence had ceased. 4-Chloro-2,5- 
difluorobenzonitrile (166 mg, 0.955 nrniol) was added and the reaction mixture heated at 
40 °C imder nitrogen for 1 h. The reaction was cooled, partitioned between brine and ethyl 
acetate, the organic layer separated, washed with water (5x), then brine and dried over 
anhydrous magnesium sulphate. The solvent was evaporated and the residue eluted down a 
flash chromatography column using 30% ethyl acetate / isohexane as eluent to give 140 mg 
(35%) of the subtitle compound as a viscous oil. 

NMR 300MH2 (CDCI3) 8.76 (2H, d), 7.33 (IH, d), 7.26 (IH, m), 6,92 (IH, br m), 5.33 
(IH, br m), 3.65 (IH, br m), 3.41 (IH, m), 2.89 (3H, s), 2.45-2.30 (2H, m), 1.38 (9H, s). 

c) 4-CMorO"5-fluoro-2-r3-fmethvlaminoVl-f2-pvrimidinvnpror)oxv1benzonitrile 

hydrochloride 

The carbamate 1 8 (b) (140 mg, 0.333 mmol) was treated with 4M HCl in dioxan (10 ml) 
and stirred for 1 h. The solid which had precipitated was collected by filtration washed 
with ether and dried to give 97 mg (80%) of the required product as a colourless solid. 

MS APCI+ve ^"72 321 [(M+H)^. 



*H NMR 300MHz (dg-DMSO) 8.98 (2H, br m), 8.88 (2H, d), 8.04 (IH, d), 7.52 (IH, t), 
7.41 (IH, d), 5.90 (IH, t), 3.12 (2H, m), 2.58 (2H, t), 2.49 (3H, s). 
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Example 19 

4-Chloro^5>-fluoro-2-f(fli?)-l-r3-iliranv1V3>r(2- 
methoxvethvnaininolpropvU oxy'ibenzonitr ile oxalate 

aiVa-f2-ChloroethvlV3-furanmethanol 
This was prepared in a two step sequence as for the preparation of Example 74 (d) starting 
from l-(3-furanyl)-2-propen-l-one, to give a colourless oil, 

NMR 300MHz (CDCI3) 7.43-7.41 (2H, m), 6.42 (IH, s), 4.98-4.92 (IH, m), 3.79-3,73 
(2H,m), 2.30-2.10 (2H,m). 

4-Chloro-5..fluoro-2-r I f 1 RVl ~f 3 -furanvlV3"rf 2- 
methoxvethvDaminolpropvU oxv'^benzonitri le oxalate 

(i?)-a-(2-Chloroethyl)-3-furanmethanol (100 mg, 0.62 mmol) was dissolved in 
tetrahydrofaran (5 ml) at room temperature. To this solution was added sodium hydride as 
a 60% suspension in mineral oil (37 mg, 0.93 mmol) and the mixture was stirred for 10 
minutes before solid 4-chloro-2,5-difluorobenzonitrile (107.6 mg, 0.62 mmol) was added 
in one portion. The resultant mixture was stirred for 1 h before water (2 ml) was added and 
die mixture concentrated in vacuo. The residues were partitioned between dichloromethane 
and water. The organics were collected, dried over magnesium sulphate, filtered and 
concentrated to dryness in vacuo. The resultant residue was dissolved in 
N,N-dimethylformamide (2 ml) and treated with sodium iodide (93 mg, 0.62 mmol), 
triethylamine (172 jal, L24 mmol) and 2-methoxyethanamine (107 ^l, 1.24 mmol) before 
being heated to 60 °C for 72 h. After being allowed to cool the mixture was filtered and 
purified via reverse phase HPLC to give the title compound as a free base which was 
treated with a 50% saturated solution of oxalic acid in ether. The resultant white solid was 
collected via filtration to yield the title compound (61 mg, 28%). 
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MS APCI +ve ""/z 353/355 [(M+Hn. 

NMR 300MHz (d^-DMSO) 8.02 (IH, d), 7.82 (IH, s), 7.70 (IH, s), 7.59 (IH, s), 5.72 
(2H, t), 3.57 (2H, m), 3.3 1 (3H, s), 3,16 (2H, m), 3.09-2.98 (2H, b), 2.37 (IH, bm), 2.27 
(IHbrm). 

Example 20 

4-Methoxv-2-rr ( 1 R)-3-(methviamino)- 1 -phenvlproDvlloxvl-benzonitrile hydrochloride 

fa) rf3RV3-f2-Cvano-5-methoxvphenoxvV3-phenvlpropvnmethvlcarbainic acid. 1 J- 
dimethvlethvl ester 

To a stirred mixture of 2-cyaiio-5-methoxyphenol (149 mg, 1.00 mmol) and [(3S)-3- 
hydroxy-3-phenylpropyl]methylcarbamic acid 1,1-dimethylethyl ester (265 mg, 1.00 
mmol) in tetrahydrofuran (10 ml) xmder nitrogen was added triphenylphosphine (290 mg, 
1.10 mmol) followed by diethyl diazodicarboxylate (192 mg, 1.10 mmol). The reaction 
mixture was stirred at room temperature for 24 h, then evaporated to dryness. The residue 
was eluted down a flash chromatography column using 30% ethyl acetate/isohexane as 
eluent to give 275 mg (69%) of the subtitle compound as an oil. 

*H NMR 300MHz (CDCI3) 7.26-7.45 (6H, m), 6.43 (IH, dd), 6.25 (IH, s), 5.19 (IH, bs), 
3.67 (3H, s), 3.50 (2H, bs), 2.87(3H, s), 2.25 (IH, bs), 2.10 (IH, m), 1.38 (9H, s). 

h) 4-Methoxv-2-rrflRV3-fmethvlaminoVl-phenvlpropylloxvl-ben2onitrilefumarate 
[(3R)-3-(2-Cyano-5-methoxyphenoxy)-3-phmylpropyl]methylcarbamic add, 1,1- 
dimethylethyl ester (270 mg, 0.682 nrniol) was dissolved in 4M hydrogen chloride in 
dioxane (8 ml). The resulting solution was stirred at room temperature for 20 h, then 
diluted with sodium bicarbonate solution containing ammonia and extracted three times 
with dichloromethane. The combined organic fractions were washed with brine then dried 
over magnesium sulphate. The solvent was evaporated and the residue dissolved in ethanol. 
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To this solution was added fumaric acid in ethanol and the solvent evaporated. The residue 
was recrystallised from ethanol/diethyl ether to give 128 mg (46%) of the title compound 
as a white solid. 

MS APCI +ve ""/z 297 [(M+Hf]. 

'H NMR 300MHz (dg-DMSO) 7.62 (IH, d), 7.29-7.44 (5H, m), 6.61 (2H, m). 6.44 (2H, s), 
5.74 (IH, dd), 3.71 (3H, s), 2.89 (2H, t), 2.50 (3H, s), 2.22 (IH, m), 2.11 (IH, m). 

Example 21 

v-C2-Bromo-5-fluorophenoxvVN-me t hvl-hen2ene r"^ p""aTniTie fiimarate 
Prepared by fee mefeod of Example 2 (b) using (3-hydroxy-3- 

phenylpropyl)methylcarbamic acid 1 .1-dimefeylefeyl ester and 2-bromo-5-fluorophenol 
and converted into fee title compound as a ftraiarate salt (white solid) (11. 3 mg , 3.2%). 

MS APCI+ve"/z 338 [(M+H)^. 

'H NMR 300MHz (d^-DMSO) 7.61-7.56 (IH, dd), 7.40-7.30 (5H, m ), 6.90-6.86 (IH. dd). 
6.75-6.69 (IH, dt), 6.43 (2H, s). 5.69-5.65 (IH, m) , 3.35 (3H, s). 2.90-2.845 (2H. t). 2.27- 
2.06 (2H, m). 

Kxam ple 22 

(RVy-(5-Brnmo-2-chlorGohenoxvVN -Tnethvlben7:enepropanamine fiimarate 
[(3S)-3-Hydroxy-3-phenylpropyl] mefeylcarbamic acid 1, 1-dimefeylefeyl ester was 
reacted with 5-bromo-2-chlorophenol, in a similar mefeod to feat described in Example 2 
(b) to give fee title compound as a fiimarate salt (white solid) (449 mg, 52%). 
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»H NMR 400MH2 (d^-DMSO) 7.40-7.36 (5H, m), 7.34-7.29 (IH, m), 7.19-7.19 (IH, d), 
7.10-7.08 (IH, dd), 6.44 (2H, s), 5.72-5.70 (IH, m), 2.90-2.86 (2H, t), 2.52-2.48 (3H, s\ 
2.29-2.05 (2H, m). 

Example 23 

fRVY-(2-Bromo-5-nitrophenoxv)-N-rnethvlbenzeneDropanamine fumarate 
[(3S) -3-Hydroxy-3-phenylpropyl] methylcarbamic acid 1, I -dimethyl ethyl ester was 
reacted with 2-bromo-5-nitrophenol in a similar method to that described in Example 2 (b) 
to give the title compound as a fumarate salt (yellow solid) (278 mg, 49.8%). 

MS APCI+ve ""/z 365 [(M+H)^. 

NMR 300MHz (dg-DMSO) 7.91-7.88 (Ih, d), 7.72-7.67 (2H, m), 7.46-7.28 (5H, m), 
6.43 (2H, s), 5.88-5.84 (IH, dd), 2.93-2.89 (2H, t), 2.53-2.43 (3H, s), 2.38-2.10 (2H, m). 

Example 24 

4- Chloro-5-fluoro-2-rrf 1 RV3 Ff 2-methoxvethvnamino1- 1 -Dhenvlpropvlloxvl-benzonitrile 
oxalate 

4-Chloro-5-fluoro-2-[[(lR)-3-iodo-l-phenylpropyl]oxy]-benzonitrile (0.481 mmol, made 
by method of Example 43 (b)) was dissolved in 2-methoxyethylamine (2.4 mmol) and the 
resulting yellow solution stirred at room temperature for 24 h. Excess amine was 
evaporated and the residue partitioned between aqueous sodium hydrogen carbonate and 
ethyl acetate. The crude product was extracted into ethyl acetate which was then dried over 
anhydrous sodium sulphate. Filtration followed by evaporation gave an oil which was 
purified by the use of chromotography and reverse phase HPLC. The residue was 
converted into an oxalate salt using oxalic acid and methanol to give 48 mg (22%) of the 
title compound. 
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MS APCI +ve ""/z 363 [(M+H)1. 



NMR 400MHz (dfi-DMSO) 8.03-8.01 (IH, d), 7.45-7.41 (5H, m), 7.37-7.32 (IH, m), 
5.79-5.76 (IH, m), 3.55-3.52 (2H, t), 3.29 (3H, s), 3.1 1-2.97 (2H, m), 2.52-2.49 (2H, m). 
2.34-2.17 (2H,m). 

Example 25 



4-Chloro-2-(rn/?V3-fcvclonronvlamino ) -1-nhenvlpronvnoxv>-5-fluoroben2onitrile 
oxalate 

(i?)-a-(2-CMoroethyl)benzenemethanol (341 mg, 2 mmol) was dissolved in 
tetrahydrofuran (10 ml) and treated with sodium hydride as a 60% suspension in mineral 
oil (480 mg, 3 mmol) followed after 10 minutes by 4-chloro-2,5-difluorobenzonitrile 
(347 mg, 2 mmol). The mixture was stirred at room temperature for 18 h before being 
treated with methanol (1 ml) and then water (1 0 ml). The tetrahydrofuran was then 
removed via heating the vessel to 80 "C and applying a nitrogen stream. Once the 
tetrahydrofuran was evaporated the residue was extracted into dichloromefhane, dried over 
magnesium sulphate and concentrated in vacuo. The resultant material was re-dissolved 
into dimethylformamide (8 ml) and treated with sodium iodide (305 mg, 2.03 mmol), 
triethylamine (565 [il, 4.06 mmol) and cyclopropylamine (1 14 mg, 2 mmol) before being 
heated to 60 °C for 5 days. The mixture was filtered and purified via RPHPLC on the crude 
reaction material. The purified compound was then treated with 50% saturated oxalic add 
in ether to produce 74 mg of a white powder that was collected via filtration. 

MS APCI +ve ™/z 345/347 [(M+H)*]- 



NMR 400MHz (dg-DMSO) 7.97-7.87 (m, IH), 7.53-7.25 (m. 6H), 5.69 (m, IH), 3.28- 
3.07 (m, 2H), 2.80-2.68 (m, IH), 2.45-2.29 (m. IH), 2.29-2.12 (m. IH), 0.85-0.74 (m, 4H). 

Example 26 
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4-Chloro-24rfli?V3-(cvclopropvlaminoVl-f3-furanvnpropvl1oxv>-5-fluo^^^ 
oxalate 

Prepared by the method of Example 25 using (R)-a-(2-chloroethyl)-3-furanmethanol (321 
mg, 2 mmols) and 4-chloro-2,5-difluoroben2omtrile (347 mg, 2 mmols) initially before 
converting into the title compound via in situ conversion to the iodo compound and 
treatment with cyclopropylamine. The free base was treated with a 50% saturated solution 
of oxalic acid in ether. The resultant white solid was collected via filtration to yield the tide 
compound (14 mg, 1 .6%). 

MS APCI +ve ""/z 335/337 [(M+Hr]. 

NMR 400MHz (dg-DMSO) 8.01 (d, IH), 7.70 (s, IH), 7.70 (s, IH), 7.59 (d, IH), 6.53 
(s, IH), 5.72 (t, IH), 3.15-2.99 (m, 2H), 2,97-2.87 (m, IH), 2.40-2.26 (m, IH), 2.24-2,09 
(m, IH), 0.78-0.66 (m, 4H). 

Example 27 

4-CMoro-2-(rfli?)-3-fcvclopropvlaminoVl-f3-thienvl)propvl1oxv>-5-fluorobenzonitrile 
oxalate 

Prepared by the method of Example 25 using (/?)-a-(2-chloroediyl)-3-thiophenemethanol 
(Example 74 (d)) and 4-chloro-2,5-difluorobenzonitrile initially before converting into the 
title compound via in situ conversion to the iodo compound and treatment with 
cyclopropylamine The free base was treated with a 50% saturated solution of oxalic acid 
in ether. The resultant white solid was collected via filtration to yield the title compound 
(24 mg, 3%). 



MS APCI +ve ""/z 351 [(M+H)^. 
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NMR 400MHz (de-DMSO) 8,02 (d, IH), 7.60 (s, 2H), 7.50 (d, IH), 7.14 (d, IH), 5.83 
(t, IH), 3.14-2.99 (m, 2H), 2.76-2.62 (m, IH), 2.42-2.29 (m, 2H), 2.27-2.13 (m, 2H), 0.84- 
0.63 (m, 4H). 

Example 28 

4-BroTno-2- ( U 1 J?V3-f cvcloDropvlaminoV 1 -( phenynDroDvll oxvl -5-fluorobenzonitrile 
oxalate 

Prepared by Uie method of Example 25 using (/2)-a-(2-chloroethyl)benzenemethanol and 
4-bromo-2,5-.difluoroben2onitrile initially before converting into the title compound via in 
situ conversion to the iodo compound and treatment with cyclopropylamine. The free base 
was treated with a 50% saturated solution of oxalic acid in ether. The resultant white solid 
was collected via filtration to yield the title compound (41mg, 4.2%). 

MS APCI +ve ""/z 390 [(M+H)^. 

^H NMR 400MHz (dg-DMSO) 5 7,96 (d, IH), 7.49 (d, IH), 7.45-7.39 (m, 3H), 7.39-7.3 1 
(m, 2H), 5.82-5.74 (m, IH), 3.16-3.00 (m, 2H), 2.74-2.64 (m, IH), 2.38-2.25 (m, IH), 
2.24-2.11 (m, IH), 0.79-0.64 (m, 4H), 

Example 29 

4-Bromo-2- ( m j^V3-rcvclQpropvlaminQV 1 -( 3-furanvnprop vl1 oxv) -5-fluorobenzonitrile 
oxalate 

Prepared by the method of Example 25 using (/?)-a-(2-chloroethyl)benzenemethanol and 
4-bromo-2,5-difluorobenzonitrile initially before converting into the title compound via in 
situ conversion to the iodo compound and treatment with cyclopropylamine. The free base 
was treated with a 50% saturated solution of oxalic acid in ether. The resultant white soUd 
was collected via filtration to yield the title compound (41 mg, 4.2%). 
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MS APCI +ve ""/z 380 [(M+H)*]. 

^HNMR400MH2(d6-DMSO) 7.95 (d, IH), 7.81 (s, IH), 7.71-7.66 (m, 2H), 6.53 (s, IH), 
5.77-5.69 (m, IH), 3.15-2.99 (m, 2H), 2.73-2.65 (m, IH), 2.41-2.29 (m, IH), 2.25-2.12 (m, 
IH), 0.80-0.67 (m, 4H). 

Example 30 . 

4-Bromo-2- 1 r(li?)-3-f cvclopropvlamino V I -(3-thienvl)prot)vl1oxv> -5-fluorobeiizonitrile 
oxalate 

Prepared by the method of Example 25 using (i?)-a-(2-chloroethyl)-3-thiphenemethanol 
and 4-bromo-2,5 difluorobenzonitrile initially before converting into the title compound 
via in situ conversion to the iodo compound and treatment with cyclopropylamine. The free 
base was treated with a 50% saturated solution of oxEdic acid in ether to yield the title 
compound (47 mg, 4.8%). 

MS APCI +ve ""/z 396 [(M+H)^. 

^H NMR 400MHz (d^-DMSO) 7.95 (d, IH), 7.63-7.57 (m, 3H), 7.14 (d, IH), 5.83 (t, IH), 
3.14-3.00 (m, 2H), 2.73-2.65 (m, IH), 2.40-2.30 (m, IH), 2.26-2.15 (m, IH), 0.78-0.67 (m, 
4H). 

Example 3 1 

4-CMoro-5-fluoro-2-f(ai?V3-rG-hvdroxvpropvnaminoVl-phenvlpropvlloxv)benzonitrile 
oxalate 

Prepared by the method of Example 25 but treating the intermediate iodo compound with 
3-amino-l-propanol (150 mg, 2 mmol) to yield the title compound (67 mg, 7.4%). 



MS APCI +ve ""/z 363/365 [(M+H)*]. 
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NMR 400MHz (d^-DMSO) 8.03 (d, IH), 7.43 (m, 4H), 7.40 (d, IH), 7.35 (m, IH), 
5.81-5.74 (m, IH), 3.47 (t, 2H), 3.13-3.00 (m, 2H), 3.02-2.95 (m, 2H), 2.39-2.27 (m, IH), 
2.23-2.12 (m, IH), 1.77-1.67 (m, 2H). 

Example 32 

4-Chloro-5-fluoro-2-^^flR^-l-^3-ftl^anvlV3-(3- 
hvdroxvpropvDaminolpropvnoxv^benzonitri le oxalate 

Prepared by the method of Example 26 but treating the intermediate iodo compound with 

3- ainino-l-propanol(150mg,2 irunol) to yield the title compound (49 mg, 5.5%). 

MS APCI +ve ""/z 353/355 [(M+H)*]. 

NMR 400MHz (dg-DMSO) 8.01 (d, IH), 7.81 (s, IH), 7.70-7.69 (m, IH), 7.59 (d, IH), 
6.54-6.53 (m, IH), 5.76-5.71 (m, IH), 3.48 (t, 2H), 3.07-3.01 (m, 2H), 3.02-2.97 (m, 2H), 
2.41-2.31 (m, IH), 2.26-2.15 (m, IH), 1.78-1.69 (m, 2H). 

Example 33 

4- ChlorD-5-fluoro-2-^rri/?V3-rr3-hvdm xvpropvnamino1-l-(3- 
thienvl)propvnoxv>benzonitrile oxalate 

Prepared by the method of Example 27 but treating the iiitennediate iodo compound with 
3-amino-l-propanol (150 mg, 2 mmol) to yield the title compound (74 mg, 8%). 

MS APCI +ve ""/z 369 [(M+H)*]. 

Vh NMR 400MHz (dg-DMSO) 8.02 (d, IH), 7.62 - 7.60 (m, 2H), 7.50 (d, IH), 7.16 - 7.13 
(m. IH), 5.87 - 5.82 (m, IH), 3.47 (t, 2H), 3.09 - 3.02 (m, 2H), 3.02 - 2.96 (m, 2H), 2.42 - 
2.32 (m, IH), 2.27 - 2.16 (m. IH), 1.77 - 1 .68 (m, 2H). 
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Example 34 

4-Bromo-S-fluoro-2-f I f l/gV3-r(3-hvdroxvpropvnamino1- 1 -phenvlpropvl > oxv)benzonitrile 
oxalate 

Prepared by the method of Example 28 but treating the intermediate iodo compound with 

3- amino-l-propanol (150 mg, 2 nmiol) to yield the title compound (25 mg, 2.5%). 

MS APCI +ve ""/z 407/409 [(M+H)-"]. 

NMR 400MHz (d6-DMSO) 7.97 (d, IH), 7.49 (d, IH), 7.45 - 7.40 (m, 4H), 7.39 - 7.32 
(m, 2H), 5.80 - 5.74 (m, IH), 3.47 (t, 2H), 3.13 - 3.03 (m, 2H), 3.02 - 2.96 (m, 2H), 2.38 - 
2.28 (m, IH), 2.23 - 2.14 (m, IH), 1.77 - 1.68 (m, 2H). 

Example 35 

4- Bromo-5-fluoro-2-f ((IRVl -f 3-furanvlV3-rf 3> 
hvdroxvpropvDanunolpropvU oxv^benzonitrile oxalate 

Prepared by the method of Example 29 but treating the intermediate iodo compound with 
3-amino-l-propanol (150 mg, 2 mmol) to yield the title compound (42 mg, 4.3%). 

MS APCI +ve ""/z 399/401 [(M+H)*]. 

^H NMR 400MHz (de-DMSO) 7.94 (d, IH), 7.81 - 7.80 (m, IH), 7.71 - 7.67 (m, 2H), 6.54 
- 6.52 (m, IH), 5.74 (t, IH), 3.48 (t, 2H), 3.10 - 3.01 (m, 2H), 3.02 - 2.97 (m, 2H), 2.42 - 
2.31 (m, IH), 2.26 - 2.16 (m, IH), 1.78 - 1.70 (m, 2H). 

Example 36 



4-Bromo-5-fluoro-2- ( f f 1 /?V3-rf 3-hvdroxvpropvnamino V 1 -f 3- 



thienvl)propvnoxv>benzonitrile oxalate 
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Prepared by the method of Example 30 but treating the intermediate iodo compound with 
3-amino-l-propanol (150 mg, 2 mmol) to yield the title compound (42 mg, 4.3%). 

MS APCI +ve ""/z 414/416 [(M+H)^. 

NMR 400MHz (dg-DMSO) 7.95 (d, IH), 7.64 - 7.57 (m, 3H), 7.16 - 7.12 (m, IH), 5.8 
- 5.81 (m, IH), 3.47 (t, 2H), 3.10 - 3.01 (m, 2H), 3.02 - 2.97 (m, 2H). 2.42 - 2.30 (m, IH), 
2.28 - 2.16 (m, IH), 1.78 - 1.68 (m, 2H). 

Example 37 

2-rrr 1 J?V3-Aminn- 1 .nhenvlpropvl1oxv 1-4-ftriftuoroTnethvnbenzonitrile oxalate 



fRVa-fZ-Azidoethvn benzenemethanol 
(R)-a-(2-Chloroethyl)benzenemethanol (0.73 g, 4.3 mmol) and sodium azide (417 mg, 1.5 
eq.) in DMSO (3 ml) was stirred and heated at 40 °C for 1.5 h. The reaction mixture was 
diluted with water (50 ml) and the products extracted into ethyl acetate(2 x 75 ml). The 
combined extracts were dried (magnesium sulphate) and concentrated to an oil. 
Purification was achieved on siUca gel eluting with 50% diethyl ether / isohexane to afford 
the azide as a colourless oil (0.6 g, 79%). 

•H NMR 300MHz (CDCI3) 7.61-7.27 (5H, m), 4.88-4.82 (IH, m), 3.55-3.35 (2H, m), 2.11- 
1.89 (2H,m). 

b^ 2-rrr 17?V3 - Azido- 1 -phenvlpropvllo y v1-4-r trifluoromethvDbenzonitaile 
A mixture of the azido alcohol 37 (a) (0.49 g, 2.77 mmol) and 2-fluoro-4- 
(trifluoromethyl)benzonitrile (0.523 g, 2.77 mmol) in dry tetrahydrofiaran (30 ml) under a 
nitrogen atmosphere was treated with sodium hydride (60% dispersion, 1 11 mg, 2.77 
mmol). The mixture was stirred and heated 60 °C for 1 .5 h, then quenched with water ( 1 50 
ml). The products were extracted into diethyl ether (2 x 100 ml). The combined extracts 
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were dried over magnesium sulphate, filtered and concentrated to an oil. The crude 
material was purified on silica gel using 10% ether/isohexane to afford the title compound 
as a colourless oil (770 mg, 80%). 

MS APCI +ve ^Ix 319 [(M+H-28)]. 

q\ 2-rrnig)-3-Amino-Nphenvlpropvnoxvl-4-(trifluoromethvnbenzonitrile oxalate 
A solution of 2-[[( 1 /?)-3-azido- 1 -phenylpropyl]oxy]-4-(trifluoromethyl)benzonitrile 
(770 mg, 2.2 mmol) in tetrahydrofiiran (50 ml) was treated with triphenylphosphine 
(1.5 eq.) and water (0.5 ml). The mixture was stirred at ambient temperature for 24 h then 
concentrated to an oil. The crude amine was purified on silica gel eluting with ethyl 
acetate, then 10% 7N ammonia in methanol / dichloromethane. The oil obtained was 
converted into an oxalate salt using 1 equivalent of oxalic acid in ethanol to afford the title 
compound as a colourless solid (510 mg, 56%). 

MS APCI +ve ™/z 32 1 [(M+H)^. 

NMR 300MHz (d^-DMSO) 8.0 (IH, d), 7.44-7.31 (7H, m), 5.93 (IH, dd), 3.04-2.9 (2H, 
m), 2.4-2.1 (2H,m). 

Example 38 

2-rrf 17gV3-Amino> 1 •>phenvlpropvlloxvl-4-chlorobenzonitrile 
a) 2-rr(l/g)-3-Azido-l-phenvlpropvnoxv1-4-chlorobenzonitrile 

The sub title compound was prepared by the method of Example 37 (b) but using 4-chloro- 
2-fluoroben2onitrile. 



'H NMR 400MHz (CDCI3) 7.48-7.32 (6H, m), 6.95 (IH, dd), 6.79 (IH, d), 5.34 (IH, dd), 
3.69-3,63 (IH. m), 3.5-3.44 (IH, m), 2.39-2.32 (IH, m), 2.14-2.05 (IH, m). 
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2-rra.RV3-AminQ-l-Dhe nYl proDvl1ox Y l-4-chlorobenzonitrile oxalate 
The sub title compound was prepared by the method of Example 37 (c) but using 
2-[[(lR)-3-azido-l-phenylpropyl]oxy]-4-chlorobenzonitrile. 

MS APCI +ve '"/z 287/9 [(M+H^. 

'H NMR 400MHz (ds-DMSO) 7.79 (IH, d), 7.46-7.31 (5H, m), 7.19-7.14 (2H, m), 5.81 
(IH, dd), 3.01-2.74 (2H, m), 2.35-2.08 (2H, m). 

Example 39 

4-ChlQro-5-fluoro-2-rrfl/?V3-(methvlaT TiinoVl-DhenvlDropvnoxYlbenzonitrile 

rf3jgV3-f5-Chloro-2-cvano-4-fluor n phenoxvV3- nhenvlproovllmethvl carbamic acid 
1 ■ 1 -dimethvlethvl ester 

The sub title compound was prepared by the method of Example 3 (b) using 4-chloro-2,5- 
difluorobenzonitrile and dimethylformamide as solvent. 

MSAPCI+ve^/z 319/21 [(M-(C4H,)+H)*]. 

h-) 4-ChlQro-5-fluoro-2-rr(1 /?V3-fmethv 1 aminoVl-phenvlpropynoxy1benzonitrile oxalate 
[(3i?)-3-(5-Chloro-2-cyano-4-fluorophenoxy)-3-phenylpropyl]methyl caibamic acid 1,1- 
dimethylethyl ester (220 mg, 0.525 mmol) was stirred in a 4N solution of hydrogen 
chloride in dioxan (20 ml) for 20 minutes. The hydrochloride salt was applied to a siUca 
gel column and eluted with 1 0% 7N ammonia in methanol/ dichloromethane. The free base 
was then converted into an oxalate salt with 1 equivalent of oxalic acid in ethanol. The title 
compound was obtained as a colourless soUd (175 mg, 82%). 

MS APCI +ve ™/z 319/321[(M+H)*]. 
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NMR 300MHz (d,-DMSO) 8.02 (IH, d), 7.43-7.31 (6H, m), 5.79 (IH, dd), 3.09-2.93 
(2H, m) , 2.53 (3H, s), 2.4-2.1 (2H, m). 

Example 40 

2-rr( ligV3-Amino- 1 -phenvlDropvl1oxvV4-chloro-5-fluorobenzonitrile oxalate 

a) 2-rrr 17?V3-Azido- 1 -phenvlpropvI1oxvV4-chlQro-5-fluorobenzonitrile 
A mixture of the azido alcohol 37 (a) (8 g, 0.045 mol) and 4-chloro-2,5- 
difluorobenzonitrile (7.83 g, 0.045 mol) in dry dimethylformamide (70 ml) under nitrogen 
atmosphere was treated with sodium hydride (60% dispersion, 1.81 g, 0.045 mol). The 
mixture was stirred and heated to 60 ^'C for 2 h, then quenched with water (500 ml). The 
products were extracted into diethyl ether (2 x 300 ml). The combined extracts were dried 
over magnesium sulphate, filtered and concentrated to an oil. The crude material was 
purified on silica gel using 20% ether/isohexane to afford the title compound as a 
colourless oil (9.4 g, 80%). 

NMR 300MHz (CDCI3) 7.43-7.3 (6H, m), 6.84 (IH, dd), 5.29 (IH, dd), 3.7-3.42 (2H, 
m), 2.4-2.04 (2H, m). 

b^ 2-rr(ligV3-Amino-l-phenvlpropvnoxv1-4-chloro-S-fluoro benzonitrile oxalate 
2-[[(lR)-3-Azido-l-phenylpropyl]oxy]-4-chloro-5-fluorobenzonitrile (Example 40 (a)) was 
reduced in an analogous procedure to that described for Example 37 (c). 

MS APCI -l-ve ""/z 305/7 [(M+H)^]. 

^H NMR 400MHz (d^-DMSO) 8.01 (IH, d), 7.44-7.31 (6H, m), 5.78 (IH, dd), 2.91-2.81 
(2H, m), 2.28-2.05 (2H, m). 

Example 41 
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Y-r5-Chloro-2-(trifIuorome .th Ynphenoxv 1-Ar-methvlbenzenepropanamine hydrochloride 
The title compound was prepared by the method of Example 3 (b) using racemic 
(3-hydroxy-3-phenylpropyl)carbamic acid 1,1-dimethylethyl ester and 2,4-dichloro-l- 
(trifluoromethyl)benzene to give 70 mg of the product as a colourless solid. 

MS APCI +ve ""/z 344/6 [(M+H)^. 

NMR 300MHz (d,-DMSO) 8.93 - 8.79 (m, 2H), 7.65 (d, IH), 7.45 - 7.39 (m, 4H), 7.38 
- 7.30 (m, IH), 7.15 (s, IH), 7.13 (d. IH), 5.88 (dd. IH), 3.01 - 2.90 (m, 2H), 2.55 (s, 3H), 
2.37- 2.12 (m,2H). 

Example 42 

2-rrf 1 RV3-fMethvlaminoV 1 -phenvlpro p vnnxv1-4-( trifluoromethvDbenzonitrile 
hydrochloride 

The title compound was prepared by the method of Example 3 (b) using 2-fluoro-4- 
(trifluoromethyl)benzonitrile to give 290 mg of the product as a white solid. 

MS APCI +ve "/z 335 [(M+H)*]. 

NMR 400MHz (d^-DMSO) 9.12 - 8.99 (m, 2H), 8.00 (d, IH), 7.50 - 7.30 (m, 7H), 6.06 
(dd, IH), 3.10 - 2.96 (m, 2H), 2.57 (s, 3H), 2.46 - 2.20 (m, 2H). 

Example 43 

4-Chloro-5-fluoro-2-rr(Ij?V3-rrf5-methy 1pvrazinvnmethvl1amino1-1-phenylpropyl1oxy1 
henzonitrile dihvdrochloride - 

at 4-Chloro-2-rrflj?V3-chIoro-l-phen Ylrrnpvl1oxy1-5-fluoroben2onitrile 
4-Chloro-2,5-difluorobenzonitrile (1.0 g, 5.8 mmol) and S-a-(2-chloroethyl)benzene 
methanol (1.0 g, 5.86 mmol) were dissolved in dimethylformamide (10 ml) and 60% NaH 
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(350 mg, 8.7 mmol) added portionwise over 5 minutes. The mixture was stirred for 2 h, 
quenched with water and extracted with ethyl acetate. The extracts were washed with water 
(x 3), dried over magnesium sulphate, filtered and evaporated. Purification by flash 
chromatography (5% ethyl acetate/hexane) gave 1.8 g (96%) of the product as a colourless 
oil. 

^HNMR 300MHz (CDCI3) 7.44 - 7.32 (m, 5H), 7.31 (d, IH), 6.87 (d, IH), 5.44 (dd, IH), 
3.93 - 3.82 (m, IH), 3.67 - 3.57 (m, IH), 2.64 - 2.51 (m, IH), 2.31 - 2.18 (m, IH). 

b) 4-ChIorO"5-fluoro-2- (ff lRV3-iodo- 1 ■DhenvlDroovnoxvlbenzonitrile 
4-Chloro-2-{[(lR)-3-chloro-l-phenylpropyl]oxy}-5-fIuorobenzonitrile (1.8 g, 5.6 mmol) 
and sodium iodide (12,8 g, 100 mmol) were dissolved in acetone (50 ml) and heated under 
reflux for 24 h. The reaction mixture was cooled, filtered and evaporated. The semi-solid 
residue was dissolved in toluene, filtered and evaporated again to give 2.3 g of the crude 
product as a yellow oil. This was used without purification for the next step. 

c) 4-Chloro-5-fluoro-2-rr(l/?V3-frf5-methvlpvrazinvnmethvnamino1-l-phenvlpropvl1oxv1 
benzonitrile dihvdrochloride 

4- Chloro-5-fluoro-2-{[(lR)-3-iodo-l-phenylpropyl]oxy}benzonitrile (200 mg, 0.48 mmol), 

5- methyl-2-pyra2inemethanamine (120 mg, 0.96 mmol) and triethylamine (335 pi, 

2.4 mmol) were stirred in DMSO (5 mJ) for 48 h. The mixture was washed with water and 
purified by chromatography (5% IM ammonia-methanol/dichloromethane). The eluent 
was evaporated and the residue treated with 4M hydrogen chloride in dioxan (5 ml). The 
solvent was evaporated, azeotroped twice with toluene and triturated with ether to give the 
required product as a white solid. 

MS APCI +ve ""/z 41 1 [(M+H)""]. 

^H NMR 400 MHz (d^-DMSO) 8.71 (s, IH), 8.58 (s, IH), 8.01 (d, IH), 7.49 (d, IH), 7.46- 
7.30 (m, 5H), 5.96 (dd, IH), 4.36 (t, 2H), 3.20-3.02 (m, 2H), 2.53 (s, 3H), 2.52-2.28 (m, 
2H). 
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Example 44 

4-Chloro-5-fluoro-2-rrflRV3-rfli/-ixnida7.ol-2-vlmethvl)amin^ 
benzonitrile dihvdrochloride 

The title compound was prepared by the method of Example 43 (c) using l//-imida2ole-2- 
methanamine to give the title product as a white solid. 

MS APCI +ve ""/z 385 [(M+H)^. 

NMR 400MHz (dg-DMSO) 8.01 (d, IH), 7.72 (s, 2H), 7,51 (d, 2H), 7.49 - 7.32 (m, 
5H), 6.00 (dd, IH), 4.54 (s, 2H), 3.26 - 3.12 (m, 2H), 2.50 - 2.25 (m, 2H). 

Example 45 

24r(lRV3-Amino-l-r3-isoxa^olvnpropv n oxvV4-ftrifluoromethvlVbenzonitrile fumarate 

24rflRV3-A2ido-l-(34soxazolvl)p ro pvllQXv V4-rtrifluoromethvnbenzonitrile 
The product from Example 93 (a) (0.17 g) was reacted with 4-(trifluoromethyI)-2-fluoro- 
benzonitrile (0.3 g) using the procedure described in Example 93 (b) to afford the product 
as a gum which was carried on directly to the next step. 

h^ 24rnRV3>-Amino-l>(3-isoxazolynpropvl1ox v1'4-(trifluoromethvnbenzonitrile 
fumarate 

The product from step (a) was subjected to the procedure described in Example 90 (b) to 
afford the product as a solid (0. 1 g). 

MS APCI +ve ""/z 312 [(M+H^. 
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NMR 300MHz (d^-DMSO) 8.99 (IH, d), 8.03 (IH, d), 7.60 (IH, s), 7.50 (IH, d), 6.74 
(IH, d), 6.43 (2H, s), 6.24 - 6.15 (IH, m), 2.98 (2H, dd), 2.48 - 2.35 (I H, m), 2.34 - 2.21 
(lH,m). 

Example 46 

4-Chloro-2-rr(lR)-3-rr2-(dimethvlamino'>ethvl1amino1-l-phenvlpropvnoxv1-5-fluoro 
benzonitrile dihvdrochloride 

The title compound was prepared by the method of Example 43 (c) using JV'^-dimethyl- 
1,2-ethanedianiine to give the product as a white solid. 

MS APCI +ve "/z 376 [(M+H)*]. 

^H NMR 400MHz (dg-DMSO) 8.02 (d, IH), 7.52 (d, IH), 7.48 - 7.32 (m, 5H), 5.95 (dd, 
3H), 3.47 - 3.39 (m, 2H), 3.39 - 3.30 (m, 2H), 3.19 - 3.03 (m, 2H), 2.83 (s, 6H), 2.47 - 2.22 
(m.2H). 

Example 47 

4-Chloro-5-fluoro-2-rrf 1 R)-3-rr2-f4-morpholinvl')ethvnamino1- 1 -phenvlpropvlloxvl 

benzonitrile dihvdrochloride 

The title compound was prepared by the method of Example 43 (c) using 
4-morpholineethanamine to give the product as a white solid. 

MS APCI +ve ""/z 418 ([M+H]"]. 

^H NMR 400MHz (dg-DMSO) 9.75 - 9.50 (m, 2H), 8.02 (d, IH), 7.51 (d, IH), 7.48 - 7.32 
(m, 5H), 5.95 (dd, IH), 4.07 - 3.91 (m, 2H), 3.86 - 3.70 (m, 2H), 3.61 - 3.34 (m, 6H), 3.22 - 
3.01 (m, 4H), 2.50 - 2.20 (m, 2H). 
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Example 48 



4-ChIoro-5-fluoro-2-rraRV34r2-fl/r-imidazol'l-vnethvl1amino1-l>^^ 
benzonitrile dihvdrochloride 

The title compound was prepared by the method of Example 43 (c) using 1/f-imidazole-l- 
ethanamine to give the product as a white solid. 

MS APCI +ve ""/z 399 [(M+H)"]. 

NMR 300MHz (dg-DMSO) 9.17 - 9.12 (m, IH), 8.01 (d, IH), 7.82 - 7.78 (m, IH), 7.69 
- 7.65 (m, IH), 7.53 (d, IH), 7.49 - 7.30 (m, 5H), 5.98 (dd, IH), 4.61 (t, 2H), 3.50 (t, 2H), 
3.13 - 2.99 (m, 2H), 2.45 - 2.22 (m, 2H), 



Example 49 



4-C3ilon)-5-fluoro-2-rrnRV3-rr2-fl/f-imidazol-4-vnethvl1amino1-l-^^ 
benzonitrile dihvdrochloride 

The title compound was prepared by the method of Example 43 (c) using li?-imidazole-4- 
ethanamine to give the product as a white solid. 



MS APCI +ve ^l-L 399 [(M+H)l. 



Example 50 



4"ChlorO"5~fluoro-2-rrflR)-3-rf2-hvdroxvethvnamino1-l-phenvlpropvnoxv1ben2onitrile 
hydrochloride 

The title compound was prepared by the method of Example 43 (c) using 2-aminoethanol 
to give the product as a white solid. 



MS APCI +ve ^Iz 349 [(M+H)']. 
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NMR 400MHz (dg-DMSO) 9.10 - 8.90 (m, 2H), 8.02 (d, IH), 7.49 (d, IH), 7.47 - 7.39 
(m, 4H), 7.38 - 7.32 (m, IH), 5.91 (dd, IH), 5.26 (t, 2H), 3.67 (q, 2H), 3.13 - 2.96 (m, 2H), 
2.46-2.21 (m, 2H). 

Example 51 

2-rrflR)-3-r(2-Aminoethvnammo1-l-phenvlpropvnoxv1-4-chlQro-5-fluorobenzo 
dihvdrochloride 

The title compound was prepared by the method of Example 43 (c) using 
1,2-ethanediamine to give the product as a white solid. 

MS APCI +ve ""/z 348 [(M+H^. 

NMR 400MHz (d^-DMSO) 8.01 (d, IH), 7.51 (d, IH), 7.48 - 7.32 (m, 5H), 5.98 (dd, 
IH), 3.37 - 3.30 (m, 2H), 3.26 - 3.16 (m, 2H), 3.13 - 3.04 (m, 2H), 2.48 - 2.20 (m, 2H). 

Example 52 

4-Chloro-5-fluoro-2-rrf 1 RV 1 -phenvl-3-rf 3 3,3"trifluoropropvl)aminol 
propvlloxvlbenzonitrile trifluoroacetate 

2-[[(li?)-3-Anuno-l-phenylpropyl]oxy]-4-chloro-5-fluorobeiizomtrile (300 mg, 
0.99 mmol) and 3,3,3-trifluoropropanal (123 mg, 1.2 mmol) were dissolved in 
dichloromethane (10 ml), 4 A sieves added, followed by sodium triacetoxyborohydride 
(320 mg, 1 .5 mmol) and stirred for 20 h. The reaction mixture was washed with saturated 
aqueous sodium hydrogen carbonate, dried over magnesium sulphate, filtered and 
evaporated. The residue was purified by reverse phase chromatography (0.1% aqueous 
trifluoroacetic acid/methanol) to give 280 mg of the product as a white solid. 



MS APCI +ve Hz 401 [(M+H)^]. 
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NMR 300MHz (d^-DMSO) 8.99 - 8.82 (m, 2H), 8.04 (d, 5H), 7.48 - 7.30 (m, 2H), 5.78 
(dd, IH), 3.26 a 2H), 3.21 - 3.03 (m, 2H), 2.79 - 2.61 (m, 2H), 2.43 - 2.13 (m, 2H). 

Example 53 

2- / rf 1 R)-3-ammo- 1 -f 2-thiazol yDpropvlloxv) -^-chlorobenzonitrile hydrochloride. 

a) r3-Oxo-3~(2-thiazolvnpropvl1carbamic acid IJ-dimethvlethvl ester 
To a solution of 2-bromothiazole (5.035 g, 30.7 mmol) in dry tetrahydrofuran (125 ml) at 
-78 °C tmder nitrogen was added a solution of n-butyllithium in hexanes (1,6 M, 17.6 ml, 
28.2 mmol) over a period of 30 minutes, followed by a solution of 
[3-(methoxymethylamino)-3-oxopropyl]carbamic acid 1,1-dtinethylethyl ester (2,976 g, 
12.8 mmol) in dry tetrahydrofuran (30 ml) added over 30 minutes. The reaction mixture 
was allowed to warm up to 0 °C, quenched with saturated ammonium chloride and 
extracted with ethyl acetate (3 x 100 ml). The combined extracts were washed with water 
(3 X 50 ml) and saturated brine solution (1 x 100 ml), dried (magnesium sulphate) and 
concentrated in vacuo to leave a crude orange oil. Flash chromatography (silica, 25% ethyl 
acetate in z^ohexane) gave 2.2 g of a pale yellow oil (67%). 

MS APCI +ve ""/z 201 ([(M(-C4H9)+H)^- 

NMR 300MHz (CDCI3) 8.01 (IH, m), 7.69 (IH, m), 5.05 (IH, br s), 3.57 (2H, q), 3.39 
(2H,t), 1.46 (9H,s), 

b^ If 3i;V3-Hvdroxv-3-f 2-thiazolvDpropvncarbamic acid 1 , 1 -dimethvlethvl ester 
To a solution of (iS)-3-methyl-CBS-oxazaborolidine (lAf solution in toluene, 0.43 ml) in 
dry tetrahydrofuran (30 ml) at -1 0 ®C under nitrogen, was added borane-tetrahydrofuran 
complex (lAf in tetrahydrofuran, 2.58 ml) and stirred at -10 **C for 15 minutes. A solution 
of [3-oxo-3-(2-thiazolyl)propyl]carbamic acid 1,1-dimethylethyl ester (1.1 g, 4.3 mmol) in 
dry tetrahydrofuran (20 ml) was added dropwise over 45 minutes and the resulting mixture 
was allowed to warm up to room temperature over 16 h. Methanol (10 ml) was added and 
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the mixture was stirred at room temperature for 15 minutes before the solvent was removed 
at reduced pressure. Methanol (10 ml) was again added and removed at reduced pressure to 
leave a crude yellow oil. Flash chromatography (silica, 25 to 100% ethyl acetate in 
isohexane) gave 0.75 g of a clear gum ( 67%). 



MS APCI +ve ^Ix 259 [(M-hH)*]. 



>H NMR 300MHz (CDCI3) 7.72 (IH, d), 7.29 (IH, d), 5.06-5.02 (IH, m), 4.92 (IH, br s), 
4.71 (IH, s), 3.70-3.58 (IH, m), 3.25-3.16 (IH, m), 2.24 (IH, m), 1.93-1.87 (IH, m), 1.44 
(9H, s). 

c^ r(3/^V3-f 5-Chloro-2-cvanophenoxvV3-( 2-thia2olvnpropvl1carbamic acid 1,1- 
dimethvlethvl ester. 

To a solution of 4-chloro-2-fIuorobenzonitrile (156 mg, 1 mmol) and [(3y^)-3-hydroxy-3-. 
(2-thiazoZyI)propyl]carbamic acid 1,1-dimethyIethyl ester (258 mg, 1 mmol) in dry 
dimethylformamide (3 ml), was added sodium hydride (60% dispersion in oil, 40 mg, 
1 mmol) and the mixture was stirred at room temperature for 16 h. The reaction was 
quenched with methanol and partitioned between ethyl acetate and water. The combined 
extracts were washed with water (3 x 25 ml) and saturated brine solution, dried 
(magnesium sulphate) and concentrated in vacuo to leave a crude yellow gum. Flash 
chromatography (silica, 15% ethyl acetate in wohexane) gave 345 mg of a white solid 
(86%). 

MS APCI +ve ""/z 394/396 [(M+H)*]. 



*H NMR 300MHz (CDCI3) 7.79 (IH, d), 7,49 (IH, d), 7.38 (IH, d), 7.06 (IH, d), 7.02 (IH, 
dd), 5.72 (IH, dd), 4.80 (IH, bd s), 3.56-3.20 (2H, m), 2.50-2.20 (2H, m), L44 (9H, s). 

S\ 2- (rf l/gV3-Amino-l-f2-thiazolvnproDvlloxv)-4-chlorobenzonitrile hvdrochloride 
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To a solution of [(3i?)-3-(5-chloro-2-cyanophenoxy)-3-(2-thiazolyl)propyl]-carbamic acid 
1,1-dimethylethyl ester (140 mg, 0.36 mmol) in dry dioxan (3 ml) was added 4M HCl in 
dioxan (1 ml) and the mixture was stirred at room temperature for 1 6 h. The precipitate was 
collected, washed with ethyl acetate and vacuum dried to leave 106 mg of a white solid 
(90%). 

MS APCI +ve ""/z 294/296 [(M+H)*]. 

'H NMR 300MHz (dg-DMSO) 5 ppm : 8.16 (3H, br s), 7.90-7.83 (3H, m), 7.52 (IH, d), 
7.26 (IH, dd), 6.31 (IH, dd), 3.10-2.96 (2H, m), 2.48-2.38 (2H, m). 

Rxam ple 54 

d-rMnro-2-irf 1 /?V3-finethvlami» » )-i -/?-i:hiazolv1)nropvnoxy}ben7onitri1e hydrochloride 

^n/?V3-r5-Chloro-2-cvanopV^«"^wV3-f2-t hiazo1vl)propv nmethylcarbamic acid 1,1- 
dimethvlethvl ester 

To a solution of [(3/?)-3-(5-chloro-2-cyanophenoxy)-3-(2-thiazolyl)propyl]-carbamic add 
1,1-dimethylethyl ester (200 mg, 0.51 mmol) in dry tetrahydrofuran (10 ml), was added 
sodium hydride (56 mg, 60% dispersion in oil, 1.41 mmol) and stirred at room temperature 
for 1 5 minutes. lodomethane (1 .325 g, 0.58 ml, 4.7 mmol) was added. The reaction was 
stirred at room temperature for 18 h, quenched with saturated ammonium chloride solution 
and partitioned between ethyl acetate and water. The combined extracts were washed with 
water (3 x 25 ml) and saturated brine solution, dried (magnesium sulphate) and 
concentrated in vacuo to leave a crude yellow gum. Flash chromatography (silica, 25% 
ethyl acetate in wohexane) afforded 175 mg of an opaque oil (98%). 

MS APCI +ve ""/z 408/410 [(M+H)*]. 
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NMR 300MHz (CDCI3) 7.79 (IH, d), 7.49 (IH, d), 7.37 (IH, d), 7.07 (IH, s), 7.01 (IH, 
d), 5.68-5.63 (IH, m), 3.70-3.56 (IH, m), 3.43-3.33 (IH, m), 2.88 (3H, s), 2.45-2.28 (2H, 
m), 1.44 (9H, s). 

4-Chloro-2-(rfli?V3-fmethvlaminoVl-r2-thiazolvnpropvl1oxvibenzonit^ 
hydrochloride 

The title compound was made using the same method as in Example 53 (d) to give 175 mg 
of a white solid (99%), 

MS APCI +ve ""/z 308/310 [(M+H)*]. 

'H NMR 3OOMH2 (dg-DMSO) 7.90-7.83 (3H, m), 7.56-7.51 (IH, m), 7.27 (IH, d), 6.35- 
6.25 (IH, m), 3.29 (3H, s), 3.09 (2H, t), 2.60-2.54 (2H, m). 

Example 55 

f^VY-f2,5-DichlorophenoxvV2-thia2olepropanamine hydrochloride 

al rGy)-3-Hydroxy-3-f2-thiazolynpropvl1carbamic acid LI -dimethyl ethyl ester 
To a solution of (i?)-3-methyl-CBS-oxa2aborolidine (IM solution in toluene, 0.43 ml) in 
dry tetrahydrofuran (30 ml) at -1 0 °C imder nitrogen was added borane-tetrahydrofuran 
complex (lAf in tetrahydrofuran, 2.58 ml) and stirred at -10 °C for 15 minutes. A solution 
of [3-oxo-3-(2-thia2olyl)propyl]carbamic acid 1,1-dimethylethyl ester (1.1 g, 4.3 mmol) in 
dry tetrahydrofuran (20 ml) was added dropwise oyer 45 minutes and the resulting mixture 
was allowed to warm up to room temperature oyer 16 h. Methanol (10 ml) was added and 
the mixture was stirred at room temperature for 15 minutes before the solyent was remoyed 
at reduced pressure. Methanol (10 ml) was again added and remoyed at reduced pressure to 
leaye a crude yellow oil. Flash chromatography (silica, 25 to 100% ethyl acetate in 
isohexane) afforded 0.74 g (67%) of a clear gum. 



MS APCI +ve ""/z 259 [(M+H)^. 
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>H NMR 300MHz (CDCI3) 7.72 (IH, d), 7.29 (IH, d), 5.06-5.02 (IH, m), 4.95 (IH, bd s), 
4.75 (IH. s), 3.70-3.58 (IH, m), 3.25-3.16 (IH, m), 2.24-2.16 (IH, m). 1.93-1.87 (IH, m), 
1.44 (9H,s). 

r('3/?V3-(2.5-DichlorophenoxvV3-(2-thiazolvl'> proDvllcarbamic acid IJ-dimethYlethyl 
ester. 

To a solution of 2,5-dichlorophenol (163 mg, 1 mmol) [(35)-3-hydroxy-3-(2- 
thia2olyl)propyl]carbamic acid 1,1-dimethylethyl ester (258 mg, 1 mmol) and 
triphenylphosphine (315 mg, 1 .2 mmol) in dry tetrahydro&ran (30 ml) at 0 °C under 
nitrogen, was added diisopropyl azodicarboxylate (243 mg, 0.24 ml, 1 .2 mmol) dropwise 
over 5 minutes. The mixture was stirred at room temperature for 16 h before the reaction 
was concentrated in vacuo to leave a crude yellow gum. Flash chromatography (silica, 15% 
ethyl acetate in isohexane) afforded 245 mg of a clear oil (63%). 



MS APCI +ve ""/z 403/405/407 [(M+H)*]. 



'H NMR 300MHz (CDCI3) 7.79 (IH, d), 7.35 (IH, d), 7.29 (IH, d), 6.93 (IH, d), 6.90 (IH, 
dd), 5.66 (IH, dd), 5.03 (IH, bd s), 3.50-3.20 (2H, m). 2.45-2.25 (2H, m), 1.43 (9H, s). 

c\ <'jg->-v-f2-5-DichlorophenoxvV2-tih ia?:nle prQPanamine hydrochloride 

The title compound was made using the method of Example 53 (d) to give 144 mg of a 

white solid ( 70%). 



MS APCI +ve "/z 303/305 [(M+H)*]. 



'H NMR 300MHz (dg-DMSO) 7.95 (3H, m), 7.78 (IH, d). 7.56 (IH, d), 7.53 (IH, d), 7.34 
(IH. dd), 5.36-5.30 (IH, m), 3.08-2.84 (2H, m), 2.46-2.26 (2H, m). 
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Example 56 

2-r3-Amino- 1 -f 2-oxazolvnDropoxv1'4-chloroben2onitrile oxalate 
a) 3-ChIoro-l -f2-oxa2olvlVl -propanone 

To a solution of oxazole (2.93 g, 42.5 mmol) in tetrahydrofuran (150 ml) at -70 °C under a 
nitrogen atmosphere was added n-butyllithium (17 ml of a 2.5M solution in hexanes) 
dropwise and the solution stirred for 20 minutes. Zinc chloride (84.9 ml of a IM solution in 
diethyl ether) was added and the solution warmed to 0 ®C over 45 minutes. Solid cuprous 
iodide (8.09 g, 42.5 mmol) was added and after 10 minutes, 3-chloropropionyl chloride 
(8.38 ml, 87.8 nmiol) was added. After 1 h, ethyl acetate and aqueous ammonium chloride 
solution were added. The organic layer was separated and washed sequentially with 
aqueous ammonium chloride solution, water and brine. The solution was dried (sodium 
sulphate) and evaporated to yield 15.5 g of the crude product as a red oil. This mixture was 
used without further purification. 

'H NMR 300MH2 (CDCI3) 7.86 (IH, s), 7.36 (IH, s), 3.93 (2H, t), 3.57 (2H, m). 
h) R'-a-(2-AzidoethvlV2-oxa2olemethanol 

(*S)-2-Methyl-CBS-oxa2aborolidine (0.72 ml of a IM solution in toluene) was added to 
tetrahydrofuran (5 ml) under a nitrogen atmosphere and the solution cooled to -5 ""C. 
Borane-tetrahydrofliran complex (7.2 ml of a IM solution in tetrahdrofiiran) was added 
dropwise and the solution stirred for 1 0 minutes. A solution of the crude product from 
Example 56 (a) (ca. 7.24 mmol) in tetrahydrofuran (7 ml) was added dropwise and the 
reaction wamied slowly to 0 °C over 1 6 h. Methanol (20 ml) was cautiously added and the 
volatiles removed in vacuo. Two further methanol addition / solvent evaporation cycles 
were perfomied. The residue was purified by flash chromatography using 10-40% ethyl 
acetate / isohexane as eluent to give 724 mg of a colourless oil. This was taken up into 
dimethylsulfoxide (5 ml), solid sodium azide (450 mg) added and the reaction heated at 
65 °C for 16 h. After cooling to room temperature, water was added and the solution 
extracted with diethyl ether (3 x). The combined organic extracts were dried (sodium 
sulphate) and the solvent removed in vacuo to yield 490 mg of the sub title compound as 
an orange oil that was used without further purification. 
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'H NMR 300MHz (CDCI3) 7.65 (IH, s), 7.10 (IH, s), 4.97 (IH, dt), 3.63-3.47 (2H. m), 
3.05 (IH, bs), 2.28-2.07 (2H, m). 

c) 2-r3-Amino- 1 -(2-oxazolvnDropoT CYl-4-chloroben7.onitrile oxalate 
To a solution of the product from Example 56 (b) (160 mg) in dimethylformamide (2 ml) 
was added sodium hydride (76 mg of a 60% dispersion in mineral oil) and the reaction 
stirred for 1 h. Solid 4-chloro-2-fluoro-benzonitrile (296 mg) was added and the reaction 
stirred for 2 h. Water was added and the solution extracted with diethyl ether. The organic 
extract was separated, dried (sodium sulphate) and the solvent removed in vacuo. The 
residue was taken up in tetrahydrofuran (4 ml) and triphenylphosphine (283 mg) added. 
After 5 minutes, water (1 ml) was added and the reaction stirred for 16 h. Further water 
(2 ml) was added and the reaction stirred at 55 "C for 3 h and then 48 h at room 
temperature. The reaction was poured into ethyl acetate / aqueous IN sodium hydroxide. 
The organic extract was separated, dried (sodium sulphate) and the solvent removed in 
vacuo. Purification by RP-HPLC afforded the free base of the title product (20 mg) as a 
white solid. This was taken up in diethylether / dichloromethane (1 : 1) and a solution of 
oxalic acid (15 mg) in diethyl ether (1 ml) added. The resulting solid was filtered off and 
dried in vacuo to yield 4 mg of the title product as a hydroscopic white solid. 

MS APCI +ve '"/z 278 [(M+H)^. 

'H NMR 400MH2 (d^-MeOH) 7.87 (IH, s), 7.66 (IH, d), 7.34 (IH, s), 7.22 (IH, d), 7.17 
(IH, s), 3.21 (IH, m), 3.10 (IH, m), 2.73 (IH, ddd), 2.46 (IH. ddd). 

Rxamole 57 

v-f2.5-DichlorophenoxvV2-oxazoleDrop anamine oxalate 

The title compound was prepared from the product from Example 56 (b) and 1 ,4-dichloro- 
2-fluoro-benzene using similar procedures to Example 56 (c). Final purification was by 
recrystallisation (2-propanol/methanoydiethyl ether) to afford a beige solid. 
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MS APCI +ve ""/z 287 [(M+H)""]. 

NMR 400MHz (d4-MeOH) 7.96 (IH, s), 7.37 (IH, d), 7.23 (IH, s), 7.18 (IH, m), 7.02 
(IH, dd), 5.70 (IH, dd), 3.28 (2H, m), 2.59 (IH, m), 2.47 (IH, m). 

Example 58 

2-rr-3-Amino- 1 3-pvridinvnproovl1oxv1-4-chloro-5-fluorobeiizonitrile oxalate 

a) r3-Oxo-3-f3-pvridinvnpropvncarbamic acid> 1 . 1-dimethylethylester 
Zsopropylmagnesium bromide (7.1 ml, 2M in tetrahydrofuran, 14.2 mmol) was added to a 
solution of 3-bromopyridine (2.24 g, 14.2 mmol) in tetrahydrofuran (15 ml) at 0 °C and 
stirred at 20 **C for 1 h. A solution of 1,1-dimethylethyl [3-(raethoxymethylamino)-3- 
oxopropyl carbamate (1.08 g, 4.65 mmol) in tetrahydrofuran (6 ml) was added and the 
mixture was stirred for 18 h. The mixture was quenched with saturated aqueous ammonium 
chloride and extracted with diethyl ether (three times) The combined organic extracts were 
dried (sodium sulphate) and evaporated to give an oil. Purification by chromatography on 
silica eluting with petrol-acetone gave 568 mg (49%) of the sub-title compound as a 
colourless oil. 

MS APCI +ve ""/z 251 [(M+H)^]. 

h) r3-Hvdroxv-3-(3-pvridinvnpropvllcarbamic acid. 1,1- dimethvlethvl ester 
Borane (3.0 ml, IM in tetrahydrofuran) was added to a solution of (3a5)-tetrahydro-l- . 
methyl-3,3-diphenyl- 3/f-pyrrolo[l,2-c][l,3,2]oxazaborole (0.22 ml, IM in toluene) in 
tetrahydrofuran (5 ml) at 0 °C. A solution of the product from step (a) (1 .13 g, 4.52 mmol) 
in tetrahydrofuran (3 ml) was added over 30 minutes and then stirred at 20 °C for 24 h. 
Methanol was added and the solution was evaporated and methanol (15 ml) and 2M 
hydrochloric acid (5 ml) were added and stirred for 45 minutes. Aqueous potassium 
carbonate and di-rer^-butyldicarbonate (250 mg) were added and the mixture was extracted 
with ethyl acetate (2 x) and dichloromethane (4 x). ) The organic extracts were dried 
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(sodium sulphate), evaporated and purified by chromatography on silica eluting with 
dichloromethane - methanol to give 928 mg (73%) of the sub-title compound as a 
colourless oil. 

MS APCI +ve "^/z 253 [(M-hH)l. 

c) rf 3-f 5-chloro-2-cvano-4-fluoroDhenQXv)-3-f 3-Pvridinvnpropvncarbamic acid. 1 . 1 
dimethvlethvl ester 

Sodium hydride (141 mg, 60% dispersion in oil) was added to a solution of the product 
from step (b) (785 mg, 2.96 mmol) and 4-chloro-2,5-difluoroben2onitrile (546 mg, 
3.75 mmol) in tetrahydrofuran (9 ml) and the resultant suspension was stirred for 0.5 h. 
The mixture was quenched with saturated aqueous ammonium chloride, basified to pH 8 
and extracted with ethyl acetate (three times). The combined organic extracts were dried 
(sodium sulphate), evaporated and purified by chromatography on silica eluting with petrol 
- acetone to give 1.05g (88%) of the sub-title compound as a colourless oil. 

MS APCI +ve ""/z 406 [(M+H)^. 

d^ 2-rr-3-Amino--l-(3-pvridinYnpropvnQxv1-4-chloro-5-flu orobenzonitrile oxalate 
A solution of the product from step (c) (227 mg, 0.56 mmol) in 4M HCl in dioxan (4 ml) 
was stirred for 0.5 h. Aqueous potassium carbonate was added and the mixture was 
extracted with dichloromethane. The organic extracts were dried (sodium sulphate), 
evaporated and purified by chromatography on silica eluting with dichloromethane - 3M 
ammonia in methanol to give a pale yellow gum (167 mg). To a solution of this amine in 
f^opropanol (3 ml) was added a solution of oxalic acid (23 mg) in hot methanol (0.3 ml). 
The crystals that formed on cooling were collected and dried to afford 180 mg (100%) of 
the title compound as a white solid. 



MS APCI +ve ""/z 306 [(M+H)i. 
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NMR 400MHz (d^-DMSO) 8.66 (d, IH), 8.56 (dd, IH), 8.02 (d, IH), 7.82 (dt, IH), 
7.52 (d, IH), 7.46 (dd, IH), 6.42 (s, 2H), 5.92 (dd, IH), 2.89 (t, 2H), 2.37 - 2.27 (m, IH), 
2.21 -2,10(in, IH). 

Example 59 

4-Chloro-5"fluoro-2-r3-(methvlamino)-l-(3-pvridinvDpropoxv1benzonitrile oxalate 

a) [(3'( 5-Chloro-2-cvano-4-fluorophenoxv)-3-(3-pvridinvDpropvncarbamic acid I A 
dimethvlethvl ester 

Sodium hydride (34.2 mg, 60% dispersion in oil, 0.86 iranol) was added to a solution of 
the product from Example 58 (c) (219 mg, 0.54 mmol) and methyl iodide (0.2 ml, 
3.2 ixmiol) in tetrahydrofuran (4 ml) and stirred for 3 h. Aqueous ammonium chloride was 
added and the mixture was extracted with dichloromethane (three times). The combined 
organic extracts were dried (sodium sulphate), evaporated and purified by chromatography 
on silica eluting with petrol - acetone to give the sub-title compound as a colourless oil 
(157 mg, 69%). 

MS APCI +ve ""/z 420 [(M+H)^]. 

b^ 4-Chloro-5-fluoro~2-r3~fmethvlamino)- 1 -f 3-pvridinyl)propoxy1benzonitrile oxalate 
The title compound was prepared from the product of Example 59 (a) by the method of 
Example 58 (d). 

MS APCI +ve ""/z 320 [(M+H)*]. 

^H NMR 400MHz (dg-DMSO) 8.67 (d, IH), 8.57 (d, IH), 8.03 (d, IH), 7.83 (d, IH), 7.54 
(d, IH), 7.47 (dd, IH), 5,88 (t, IH), 3.1 1 - 2.95 (m, 2H), 2.59 (s, 3H), 2.45 - 2.32 (m, IH), 
2.30- 2.19 (m, IH). 



Example 60 
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v-r2-Chloro-5-rtrifluoromethvnDhenoxvl -^-pvridinepronanamine oxalate 

a') fr3-(-2-Ch1nrn-5-trifluoromethvlnhenoy vV^-(3-PvridmvnproPvn-carbamic acid 
dimethvlethvl ester 

Diethyl azodicaAoxylate (0.71 ml, 4.47 mmol) was added to a solution of [3-hydroxy-3- 
(3-pyridinyl)propyl]carbainic acid 1,1-dimethylethyl ester (Example 58 (b)) (291 mg, 
1.15 mmol), 2-chloro-5-trifluoromethylphenol (232 mg, 1.18 mmol) and 
triphenylphosphine (455 mg, 1.73 mmol) in tetrahydrofuran (6 ml) at 0 ''C and stirred at 
20 "C for 1 8 h. The reaction was concentrated in vacuo and the residue purified by 
chromatography on silica, eluting with petrol - diethyl ether to afford the sub-title 
compound (394 mg, 79%). 



MS APCI +ve ""/z 431 [(M+H)^- 

h) ■y-r2-Chlorr.-5-ftrifluoroniethvnpheno vYl-'^-"V"'^">«"^""anamine oxalate 

The title compound was prepared by the method of Example 58 (d) using the product of 

Example 60 (a). 

MS APCI +ve "/z 331 [(M+H)^- 

NMR 300MHz (de-DMSO) 5 8.64 (d, IH), 8.54 (dd, IH), 7.99 (s, 2H), 7.81 (dt, IH), 
7.69 (d, IH), 7.44 (dd, IH), 7.36 - 7.28 (m, 2H), 5.93 (dd, IH), 3.02 - 2.91 (m, 2H), 2.42 
2.12 (m,2H). 



Example 61 



7- [3-Amino-l-<'fi-methoxv-2-pvridinvnpro p nxv1-4-chloro-5-fluorobenzonitrile oxalate 

a-t r3-f6-Methoxv-2-pvridiT^vn-3-oxop rnpyncarbamic acid Ll-dimethylethyl ester 
Butyl lithium (2.5M solution in hexanes, 1.4 ml) was added to a solution of 6-bromo-2- 
methoxypyridine (690 mg. 4.0 mmol) in tetrahydrofuran (4 ml) at -78 "C and stirred for 
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1 h, A solution of [3-(methoxymethylamino)-3-oxopropyl carbamic acid 
1,1-dimethylethyl ester (344 mg, 1.42 mmol) in tetrahydrofuran (3 ml) was added and the 
mixture was warmed to 0 °C over 3 h. The mixture was quenched with saturated aqueous 
ammonium chloride and extracted with ethyl acetate (three times) The combined organic 
extracts were dried (sodium sulphate), evaporated and purified by chromatography on 
silica eluting with petrol-acetone to give the sub-title compound as a colourless oil 
(291 mg, 73%). 

MS APCI +ve ""/z 281 [(M+H)^. 

b) 1 r3-Hvdroxv-3-r6-methoxv-2~pvridinvn-Dropvl1carbamic acid 1 J-dimethvlethvl ester 
A mixture of the product from Example 61 (a) (489 mg, L75 mmol) and sodium 
tetrahydroborate (133 mg, 3.52 mmol) in tetrahydrofuran (4 ml) was stirred for 5 h. 

2M Hydrochloric acid was added and the mixture was extracted with ethyl acetate (three 
times). The combined organic extracts were dried (sodium sulphate), evaporated and 
purified by chromatography on silica eluting with petrol-ether to give the sub-title 
compound as a colourless oil (446 mg, 90%). 

MS APCI +ve ""/z 283 [(M+H)*]. 

c) rn-(5-Chloro-2-cvano-4-fluorophenoxvV 3-f 6-methoxv-2-pvridinvlVpropvn-carbamic 
acid LI -dimethyl ethyl ester 

The sub-title compound was prepared by the method of Example 58 (c) using [3-hydroxy- 
3-(6-methoxy-2-pyridinyl)propyl] carbamic acid 1,1-dimethylethyl ester (Example 61 (b)) 
and 4-chloro-2,5-difluoroben2onitrile. 

MS APCI +ve ^l-L 436 [(M+H)*]. 

d) 2-r3-Amino- 1 -( 6-methoxy-2-pyridinvDpropoxv1-4-chloro-5-fluorobenzamide 
oxalate 

The title compound was prepared from the product of Example 61 (c) by the method of 
Example 58 (d). 
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MS APCI +ve ""/z 336 [(M+H)*]. 

^HNMR 300MHz (dg-DMSO) 8.05 (d, IH), 7.76 (t, IH), 7.48 (d, IH), 7.04 (d, IH), 6.80 
(d, IH), 5.71 (t, IH), 3.85 (s, 3H), 3.04 - 2.95 (m, 2H), 2.39 - 2.25 (m, 2H). 

P.Tcam ple 62 

7.4rf1RV3-Ainino-l-f5-methvl-3-isoxazol Y lV'-""v"oxv1-4K;hloro-5-fluoro-benzonitri^ 
fumarate 

5-Methylisoxazole-3-caiboxylic acid was converted into the title product by the procedures 
described for Example 89 steps (a) to (c) and Example 93 steps (a) to (c) to afford a solid. 

MS APCI +ve ""/z 310 [(M+H)*!- 

^H NMR 300MH2 (dg-DMSO) 8.04 (IH, d), 7.58 (IH, d), 6.40 (2H, s), 6.34 (IH, s), 5.99 - 
5.91 (IH, m), 2.94 (2H, t), 2.40 (3H, s), 2.38 - 2.29 (IH, m), 2.26 - 2.15 (IH, m). 

Example 63 

?- f^-Amino-^^■6-dihvdro-6-oxQ-2-pvridi 1lv^'>nrotx^xv1-4-chloro-5-fluorobe^zonitrile 
oxalate 

A solution of the product fiom Example 61 (d) (313 mg, 0.932 mmol) in 62% aqueous 
hydrogen bromide (2 ml) was heated at 70 °C for 5.5 h. Aqueous potassium caibonate was 
added and the mixture was extracted with dichloromethane. The organic extracts were 
dried (sodium sulphate), evaporated and purified by chromatography on silica eluting with 
dichloromethane - 7M ammonia in methanol and then methanol to give:- 
2-[3-amino-l-(6-methoxy-2-pyTidinyl)propoxy]-4-chloro-5-fluorobenzamide, 33.8 mg. The 
oxalate salt was prepared by the method of Example 58 (d) to give a solid (31.7 mg). MS 
APCI +ve "/z 354 [(M+H)*]. ^H NMR 400MHz (dg-DMSO) 8.1 1 - 7.88 (m, 4H), 7.73 
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(ddd, IH), 7.65 (d, IH), 7.38 (d, IH), 7.07 (d, IH), 6.78 (d, IH), 5.76 - 5.70 (m, IH), 3.85 
(s, 3H), 3.04 - 2.89 (m, 2H), 2.38 - 2.20 (m, 2H); 

followed by 2-[3-amino-l-(l,6-dihydro-6-oxo-2-pyridinyl)propoxy]-4-chloro-5- 
fluorobenzonitrile, 9.5 mg, which was converted into the oxalate salt as in Example 58 (d) 
to give a solid (5.3 mg), 

MS APCI +ve ""/z 322 [(M+H^]. 

*H NMR 400MH2 (dg-DMSO) 8.08 (d, IH), 7.99 - 7.76 (m, 2H), 7.53 (t, IH), 7,34 (d, 
IH), 6.45 (d, 2H), 5.48 (s, IH), 2.94 (s, 2H), 2.39 - 2.17 (m, 2H). 

Example 64 

fRVY-r2-ChlorO"5-ftrifluoromethvnphenoxv1"2-DvridineDropanamine dihvdrochloride 

a^ r3-Oxo-3-(2-pvridinvl)propvncarbamic acid 1 , 1 -dimethvlethvl ester 
2-Bromopyridine (3.16 g) in dry ether (50 ml) was cooled to -60 °C imder a nitrogen 
atmosphere. N-Butyllithium (2.5M solution in hexanes, 8.5 ml) was added dropwise and 
stimng at -60 °C continued for a further 1 5 minutes. A solution of 1,1-dimethylethyl 
(methoxymethylamino)-3-oxopropyl]carbamate (2.32 g) in ether (20 ml) was added 
dropwise and the reaction stirred at -40 °C for 1 h and then at 0 for 0.5 h. The reaction 
was quenched with saturated ammonium chloride and extracted with ethyl acetate. The 
organic extract was washed with water, then brine, dried over magnesium sulphate and 
evaporated to an oil which was passed down a silica gel column eluted with hexaneiethyl 
aceate (4:1) to afford the product as a pale yellow oil (1 .4 g). 



MS APCI +ve ""/z 25 1 [(M+H)^. 
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NMR 300MHz (CDCI3) 8.68 (IH, dt), 8.03 (IH, d), 7.84 (IH, td), 7.48 (IH, ddd), 5.10 
(IH, s), 3.56 (2H. q), 3.43 (2H, t), 1.43 (9H, s). 

h ) rr3 S V3-Hvdroxv-3-f 2-pvridinvnDro P Yllcarbamic acid, 1 , 1 -dimethvlethyl ester 

The product of step (a) (0.6 g) was reduced by the procedure described in Example 68 (a) 

to afford the product as a clear oil (0.24 g). 

% NMR 400MHz (CDCI3) 8.53 (IH. d), 7.70 (IH, dd), 7.36 (IH, d), 7.20 (IH, dd), 5.04 
(IH, s). 4.82 (IH, dt), 4.65 (IH. s), 3.45 (IH. m), 3.33 - 3.17 (IH. m). 2.09 (IH, dd), 1.84 - 
1.71 (lH,m), 1.44 (9H,s). 

r ) <-RV3-r2-rh1oro-5-(trifliioroinethvnDh p nnxv1-3-f2-Dvridinvl)propvncarbamicacid, 
1.1 -dimethvlethyl ester 

The product of step (b) (0.24 g) and 2-chloro-4-trifluoromethylphenol were subjected to the 
procedure described in Example 8 (a) to afford the product as an oil (0.3 g). 

MSAPCI+ve^/z 431 [(M+H)*]. 

^H NMR 400MHz (CDCI3) 8.60 (IH, dd), 7.67 (IH. td). 7.47 (IH, d), 7.37 (IH, d), 7.22 
(IH, ddd), 7.11 (IH, dd), 6.95 (IH, d), 5.44 (IH, dd), 5.15 (IH, s), 3.45 (IH, dq). 3.30 (IH, 
dt), 2.38 - 2.20 (2H, m), 1.40 (9H, s). 

aiVv-r2-Chloro-5-ftrif1uoromethvnp >^^n"xv1-2-Dvridinepropanaminedihydrochloride 
The product of step (c) (0.3 g) was subjected to the procedure described in Example 88 (b) 
to afford the product as a white sohd (0.25 g). 

MSAPCI+ve'"/z 331 [(M+H)*]. 
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^HNMR 400MHz (d^-DMSO) 8.63 (IH, dd), 8.1 1 (3H, s), 7.88 (IH, td), 7.71 (IH, d), 
7.47 (IH, d), 7.40 (IH, ddd), 7.30 (IH, d), 7.24 (IH, d), 5.84 (IH, dd), 3.01 (2H, d), 2.43 - 
2.23 (2H, m). 

Example 65 

2-r3-AminO" 1 -( 6-bromo«3«Pvridinvl)propoxv1-4-chlorobenzonitrile oxalate 

a) r3-(6-Bromo-3"Pvridinvn-3-oxopropvn carbamic acid, IJ -dimethvlethvl ester 
The sub-title compound was prepared from 2,5-dibromopyridine and 
[3-(methoxymethylamino)-3-oxopropyl carbamic acid, 1,1-dimethylethyl ester by the 
method of Example 58 (a). 

^H NMR 300MHz (CDCI3) 8.90 (IH, d), 8.07 (IH, dd), 7.62 (IH, dd), 5.07 (IH, s), 3.53 
(IH, q), 3.50 (IH, q), 3.19 (2H, t), 1.43 (9H, s). 

b'^ r3-f6-Bromo-3-pvridinvlV3-hvdroxvpropvn carbamic acid IJ-dimethvlethvl ester 
A mixture of product from Example 65 (a) (645 mg, 1.96 mmol) and sodium 
tetrahydroborate (115 mg, 3.04 mmol) in tetrahydroftiran (5 ml) was stirred for 18 h. 
2M hydrochloric acid was added and the mixture was extracted with ethyl acetate (three 
times). The combined organic extracts were dried (magnesium sulphate), evaporated and 
purified by chromatography on silica eluting with diethyl ether to give the sub-title 
compound as a colourless oil (6.60 g). 

^H NMR 300MHz (CDCI3) 8.33 (IH, d), 7.63 (IH, dd), 7.46 (IH, d), 4.95 - 4.86 (IH, m), 
4.78 ' 4.69 (IH, m), 4.33 - 4.27 (IH, m), 3.68 - 3.51 (IH, m), 3.22 - 3.09 (IH, m), 1.89 - 
1.66 (2H,m), 1.46 (9H, s). 

c) r3-f 6-Bromo-3-pvridinvlV3-f 5-chloro-2-cvanophenoxv)propvncarbamic acid 1,1- 
dimethvlethvl ester 

The sub-title compound was prepared from the product of Example 65 (b) and 4-chIoro-2- 
hydroxybenzonitrile by the method of Example 60 (a). 
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^HNMR 300MH2 (CDCI3) 8.40 (IH, d), 7.65 (IH, dd), 7.55 - 7.41 (IH, m). 7.33 (IH, d), 
7.06 - 6.93 (IH, m), 6.80 (IH, d), 5.38 (IH. dd), 4.84 (IH, s), 3.45 - 3.28 (2H, m), 2.36 - 
2.03 (2H,m), 1.44 (9H,s). 

2-r3-Aminn- 1 -f 6-broTno-3-pvridinY^>P'•onoxv1-4 -ch^orQbenzonitrile oxalate 
The title compound was prepared from the product of Example 65 (c) by the method of 
Example 58 (d). 

MS APCI +ve "*/z 366 [(M+H)^. 

^H NMR 300MHz (dg-DMSO) 8.50 (s, IH), 7.85 - 7.70 (m, 3H), 7.31 (s, IH), 7.21 (dd, 
IH), 5.96 - 5.88 (m, IH), 2.94 - 2.86 (m, 2H), 2.39 - 2.07 (m, 2H). 

Example 66 

2-rr3-Amino-l -<'5-isoxazolvnpropvl]oxv1-4-chl orobenzomtrile oxalate 
a) JV-Methoxv-JV-methvl-5-isoxazolecarb oxamide 

A solution of isoxazole 5-carboxylic acid (2.81 g), iV^-methoxy-iV-methylamine 
hydrochloride (2.49 g), EDCI (4.96 g), dimethylaminopyridine (3.15 g) and 
4-methybnorpholine (2.8 ml) in dichloromethane (20 ml) was stirred for 18 h. 
2M Hydrochloric acid was added and the mixture was extracted with dichloromethane 
(three times). The organic layers were washed with aqueous sodium hydrogen carbonate 
and then brine, combined, dried (magnesium sulphate), evaporated and purified by 
chromatography on silica eluting with petrol-ether to give the sub-title compound as a 
colourless oil (2.94 g, 76%). 

^HNMR 300MHz (CDCI3) 8.35 (IH, d), 6.89 (IH, d), 3.83 (3H, s), 3.39 (3H. s). 



b) 3-Chloro-l-f5-isoxazolvl)-l-propanone 
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Vinyl magnesium bromide (20 ml, IM in tetrahydrofuran) was added to a solution of the 
product from Example 66 (a) (2.59 g, 16.6 mmol) in tetrahydrofuran (35 ml) at -78 ''C and 
warmed to 0 "^C over 2.5 h. After cooling to -50 °C, the mixture was slowly poured into 
excess iced 2M hydrochloric acid. The mixture was extracted with etiier (five times). The 
organic extracts were dried (magnesium sulphate) and evaporated to give a brown oil. IM 
Hydrogen chloride in diethyl ether (20 ml) was added and stirred for 40 minutes. The 
solvent was removed in vacuo to give the sub-title compound (2.0 g, 75%). 

NMR 300MHz (CDCI3) 8.39 (IH, s), 6.96 (IH, s), 3.91 (2H, t), 3.49 (2H, t). 

c"^ a-f2-ChloroethvlV5-isoxa2olemethanol 

Borane (4.2 ml, IM in tetrahydrofuran) was added to a solution of (3ot5)-tetrahydro-l- 
methyl-3,3-diphenyl- 3iy-pyrrolo[l,2-c][l,3,2]oxazaborole (0.06 ml, IM in toluene) in 
tetrahydrofuran (5 ml) at 0 °C. A solution of the product from Example 66 (b) 
(998 mg, 6.25 mmol) in tetrahydrofuran (5 ml) was added slowly and then stirred at 20 °C 
for 4 h. Methanol was added and the solution was evaporated and the residue azeotroped 
with methanol. Purification by chromatography on silica eluting with petrol-ether gave the 
sub-title compound as a colourless oil (562 mg, 56%). 

MS APCI +ve ™/z 162 [(M+H)^. 

d> 4-Chloro-2-r3-chloro-l ■( 5-isoxa2olvnpropoxv1-benzonitrile 

Prepared by the method of Example 8 (a) using a-(2-chloroethyl)-5-isoxazolemethanol and 
4-chIoro-2-hydroxybenzonitrile. 

^H NMR 300MHz (CDCI3) 8.26 (IH, d), 7.52 (IH, dd), 7.09 (IH, dt), 7.02 (IH, s), 6.36 
(IH, t), 5.82 - 5.74 (IH, m), 3.95 - 3.84 (IH, m), 3.81 - 3.70 (IH, m), 2.75 - 2.61 (IH, m), 
2.54- 2.40 (IH, m). 

e^ 2-rr3-Amino- 1 -f 5-isoxazolvnpropvnoxv1-4-chlorobenzonitrile oxalate 

A solution of the product from Example 66 (d) (1 00 mg, 0.34 mmol) and sodium azide (34 

mg,0.52 mmol) in DMSO (0.8 ml) was stirred for 3 days. Triphenylphosphine (88 mg, 0.34 
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mmol), tetrahydrofuran (2 ml) and water (0.5 ml) were added and the solution was stirred 
for 2 days. Purification by chromatography on silica eluting with dichloromethane - 7M 
ammonia in methanol gave a pale yellow gum (27 mg). To a solution of this amine in 
wopropanol (3 ml) was added a solution of oxalic acid (9 mg) in methanol (0.3 ml). The 
crystals that formed on cooling were collected and dried to afford the title compound as a 
white solid (9 1 mg, 97%). 

MS APCI +ve ""/z 278 [(M+H)^, 

NMR 300MH2 (d^-DMSO) 8.61 (IH, d), 7.82 ( IH, d), 7.51 ( IH, d), 7.25 ( IH, dd), 
6.68 ( IH, d), 6.15 ( IH, t), 5.46 ( 3H, s), 2.88 ( 2H, t), 2.42 - 2.21 ( 2H, m). 

Example 67 

4-Chloro-2~r3-r(2-hvdroxvethvDamino1- 1 -( 5-isoxazolvDpropoxv1benzonitrile oxalate 

a) 4-Chloro-2'r3-iodo- 1 -f 5-isoxazolvl)propoxv1benzonitTile 

A solution of the chloride from Example 66 (d) (106 mg, 0.356 mmol) and sodium iodide 
(1 g) m acetone (10 ml) was stirred at 20 °C for 2 days and at 55 for 1 day. The solvent 
was removed in vacuo, water added and the mixture was extracted with dichloromethane 
(three times). The organic layers dried (sodium sulphate), evaporated to give the sub-title 
compoxmd(159mg, 100%). 

^H NMR 300MHz (CDCI3) 8.26 (IH, d), 7.53 (IH, d), 7.08 (IH, dd), 7.03 (IH, s), 6.35 
(IH, s), 5.66 (IH, dd), 3.53-3.30 (2H, m), 2.72-2.04 (2H, m). 

b) 4'-Chloro-2-r3-rf2-hvdroxyethyl)aminol-l-r5-isoxazolvl)propoxv1benzonitrile oxalate 
A solution of 4"Chloro-2-[3-iodo-l-(5-isoxazolyl)propoxy]benzonitrile (159 mg, 

0.41 mmol) and ethanolamine (0.2 ml) in tetrahydrofuran (2 ml) was stirred for 2 days. 
Water was added and the mixture was extracted with dichloromethane The combined 
organic extracts were dried (sodium sulphate), evaporated and purified by chromatography 
on silica eluting with dichloromethane - 7M ammonia in methanol to give an orange gum 
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(40 mg). The oxalate salt was prepared as in Example 58 (d) to afford the title compound 
as a white solid (40 mg, 30%). 

MS APCI +ve ""/z 322 [(M+H)^. 

NMR 400MHz (dg-DMSO) 8.63 (d, IH), 7.83 (d, IH), 7.52 (d, IH), 7.27 (dd, IH), 6.69 
(d, IH), 6.17 (t, IH), 3.94 (s, 2H), 3.65 (t, 4H), 3.10 (t, IH), 3.04 (t, IH), 2.48 - 2.43 (m, 
2H). 

Example 68 

(j^). Y-(2,5-DichlorophenoxvV5"isoxazoleDropanamine oxalate 
a) (.y)-a-(2-ChloroethvlV5-isoxazolemethanol 

Borane (18 ml, IM in tetrahydrofuran) was added to a solution of (3a;?)-tetrahydro-l- 
methyl-3,3-diphenyl- 3i7-pyrrolo[l,2-c][l,3,2]oxazaborole (1.3 ml, IM in toluene) in 
tetrahydrofuran (10 ml) at-10 °C. A solution of 3-chloro-l-(3-isoxazolyl)-l-propanone 
(Example 66 (b)) (6 g, 37.6 mmol) in tetrahydrofuran (12 ml) was added slowly and then 
stirred at -10 °C to 20 °C for 18 h. Methanol was added and the solution was evaporated 
and the residue azeotroped with methanol. PurijBcation by chromatography on silica eluting 
with petrol-ether gave the sub-title compound as a colourless oil (774 mg, 13%). 

MS APCI +ve "^/z 162 [(M+H)^]. 

h) f5^-a-f2-AzidoethvlV5-isoxazolemethanol 

A solution of the product from Example 68 (a) (767 mg, 4.76 mmol) and sodium azide 
(342 mg, 5.26 mmol ) in DMSO (8 ml) was heated at 65 °C for 1 8 h. Water was added and 
the mixture was extracted with ethyl acetate (three times). The combined organic extracts 
were dried (magnesium sulphate), evaporated and purified by chromatography on silica 
eluting with petrol - diethyl ether to give the sub-title compound as a colourless oil 
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(454 mg, 57%). 



NMR 300MHz (CDCI3) 8.22 (IH, d), 6.26 (IH, t), 5.12 - 5.03 (IH. m), 3.65 - 3.46 (2H, 
m), 2.54 (IH, d), 2.18 - 2.05 (2H, m). 



c\ f jtVY-(2.5-Dichloronhenoxv')-5-isoxa2olepro panamine oxalate 
Diethyl azodicaiboxylate (0.23 ml, 1.46 mmol) was added to a solution of 
triphenylphosphine (355 mg, 1.35 mmol) in tetrahydro&ran (3 ml) at 0 °C. After 10 
minutes a solution of the product ftom Example 68 (b) (151 mg, 0.90 mmol) and 
2,5-dichlorophenol (1 64 mg, 1 .0 mmol) in tetrahydroforan (3 ml) were added and stirred at 
20 °C for 3 h. Triphenylphosphine (268 mg, 1 .02 mmol) and water (1 ml) were added and 
stirred for 2.5 days. The reaction was concentrated in vacuo and the residue purified by 
chromatography on silica, eluting with dichloromethane - 7M ammonia in methanol to 
give a pale yellow gum (91 mg). To a solution of this amine in wopropanol (3 ml) was 
added a solution of oxalic acid (26 mg) in methanol (1 ml). The crystals that formed on 
cooling were collected and dried to afford the title compound as a white solid (37 mg. 



MS APCI +ve ""/z 287 [(M+H)*]. 

^H NMR 300MHz (d^-DMSO) 8.61 (IH. d), 7.50 (IH, d). 7.34 (IH, d), 7.11 (IH, d of d), 
6.62 (IH, d), 6.02 (IH, d of d), 2.98 (2H, t). 2.44-2.24 (2H, m). 



Example 69 



fRW-(2.5-DichlQroDhenoxvVN-methvl-V »ftnzenepropanamine fumarate 
Using [(3S)-3-hydroxy-3-phenylpropyl]methylcarbamic acid 1,1-dimethylethyl estei 
(266 mg, i.O mmol) and 2,5-dichlorophenol (163 mg, 1.0 mmol), the title compound 
prepared using the procedure described in Example 2 (b), with a final conversion intc 
fiamarate salt. 
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MS APCI +ve ""/z 3 10 [(M+H)^]. 

'H NMR 300MHz (d^-DMSO) 7.45-7.28 (6H, m), 7.08 (IH, d), 6.98-6.95 (IH, dd), 6.45 
(2H, s), 5.75-5.71 (IH, m), 2.95-2.90 (2H, t), 2.50 (3H, s), 2.34-2.08 (2H, m). 

Example 70 

fRVY-r2-ChIoro-5-( trifluoromethvnphenoxvl-N-inethvl-benzeneDropanamine fiitnarate 
Using 1,1-dimethyIethylester [(3S)-3-hydroxy-3-phenyIpropyl]methylcarbamic acid 
(281 mg, 1.06 mmol) and 4-chloro-3-hydroxyben20trifluoride (208 mg, 1.06 mmol), the 
title compound was prepared using the procedure described in Example 2 (b), with a final 
conversion into a fiimarate salt 

MS APCI +ve ""/z 344 [(M+H)^. 

'H NMR 300MHz (dg-DMSO) 7.67^7.64 (lH,dd), 7.44-7.23 (7H,m), 6.44 (2H,s), 5.86- 
5.82 (lH,m), 2.94 (2H,t), 2.50 (3H,s), 2.38-2.12 (2H,m). 

Example 71 

4-Chloro-2-rrf 1 R)-3-( methvlamino V 1 -f 2-thienvl)propvl1oxv1benzonitrile oxalate 

a) 4-Chloro-2-rrflRV3-chloro-l-f2-thienvlVropvl1oxv1benzonitrile 
Using 4-chIoro-2-hydroxybenzomtrile (303 mg, 1.97 mmol) and (S)-a-(2-chIoroethyI) 
thiophenemethanol (349 mg, 1 .97 nmiol), and the procedure described in Example 5 (a), 
the title compound was prepared as a white crystalline solid (373 mg, 61%). 
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'H NMR 300MHz (CDCI3) 7.48-7.45 (lH,d). 7.33-7.31 (lH,dci), 7.14-7.13 (lH,m), 7.03- 
6.97 (3H,m). 5.82-5.77 (lH,qX 3.91-3.83 (lH,m), 3.67-3.59 (IH^m), 2.70-2.63 (lH,ni), 
2.42-2.33 (lH,m). 

M 4-Chloro-?.-rrn RV3-iorln- 1 -r2-thienv l)prnpvl1oxv1benzomtrile 
The product of step (a) (368 mg, 1 .18 mmol) was converted into the title compound using 
the procedure described in Example 5 (b), giving a pale brown oil (408 mg, 86%). The 
product was used directly in the next step. 

r.-> 4-Chloro-?-rrn R>-3-rmetbYl«TninoVl-r2- t Tni..nvnnropvl1oxv1ben7onitrile oxalate 
The product of step (b) (400 mg, 0.99 mmol) was used to prepare the title compound by the 
procedure described in Example 5 (c) except that the oxalate salt was prepared (135 mg. 



MS APCI +ve ""/z 307 [(M+H)*]. 

'H NMR 400MHz (d6-DMSO) 7.79-7.77 (lH,d). 7.58-7.56 (lH,d), 7.47-7.46 (lH,d), 7.27- 
7.26 (lH,m), 7.20-7.18 (lH,dd), 7.05-7.03 (lH,m), 6.17-6.14 (IH,t). 3.09-2.94 (2H,m). 
2.59 (3H,s), 2.50-2.39 (lH,m), 2.33-2.22 (lH,m). 

Example 72 

7- ffriRV3-AmiTin-1-f3-furanv l )p mpv1 1nxv1-4-rh1oro-5-fluorobRn7onitrile fumarate 

a-t r3-f3-Furaiivn-3-oxonropvn-carb amic; acid 1.1 -dimethylethyl ester 
B-Bromofijran (5.88 g, 40 mmol) was dissolved in anhydrous tetrahydrofiiran (60 ml) and 
the solution cooled to -78 "C. n-Butyllithium (2.29M. 17.5 ml, 40 mmol) was added 
dropwise and the solution stirred for 1 h at -78 °C. [3-(Methoxymethylamino)-3- 
oxopropyl]carbamic acid, 1,1 -dimethylethyl ester as a solution in tetrahydrofuran (40 ml) 
was added dropwise over 1 h.The solution was stirred ovemight whilst allowing to warm to 
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room temperature. Aqueous saturated ammonium chloride solution (30 ml) was added and 
the mixture extracted with ethyl acetate (3 x 70 ml). The combined organic extracts were 
washed with water (3 x 30 ml), dried (sodium sulphate) and evaporated in vacuo. The 
residue was chromatographed on flash silica, eluting with hexaneiethyl acetate (7:3), to 
afford the title compound as a pale yellow solid ( 3.03 g, 63%). 

NMR 300MH2 CDCI3 8.05 (IH, d), 7.40 - 7.50 (IH, m), 6.72 - 6.82 (IH, m), 5.07 (IH, 
s), 3.41 - 3.60 (2H, m), 2,90 - 3.09 (2H, m), 1.43 (9H, s). 

b) rf3R)-3-f3-FuranvlV3-hvdroxvpropvl1carbamic acid 1,1-dimethvlethvl ester 
(S)-2-Methyl-CBS-oxa2aborolidine (IM in toluene, 0.84 ml, 0.836 nmiol) was added to 
anhydrous tetrahydrofliran (50 ml) and the solution cooled to 0 °C. Boraneitetrahydrofliran 
complex (IM, 5.02 ml, 5.02 mmol) was then added dropwise, keeping the temperature at 
0 °C. The mixture was stirred for 15 minutes then added the product of step (a) (2.0 g, 
8.36 mmol) as a solution in tetrahydrofuran (50 ml), dropwise over 1 h keeping the 
temperature at 0 °C. Stirred overnight whilst allowing to warm to room temperature. The 
reaction was quenched with methanol (5 ml) and stirred for a half hour. The solvent was 
removed in vacuo and another aliquot of methanol (20 ml) added. The solvent was 
removed in vacuo and the residue chromatographed on flash silica, eluting with 
hexaneiethyl acetate (1:1), to give the title compoimd as a colourless oil (1.685 g, 84%). 

NMR 300MHz (CDCI3) 7.35 - 7.43 (2H, m), 6.40 (IH, t), 4.85 (IH, s), 4.69 - 4.77 (IH, 
m), 3.41 - 3.60 (IH, m), 3.09 - 3.30 (2H, m), 1.80 - 1.92 (2H, m), 1.51 (9H, s). 

c) rf3RV3-f5-Chloro-2-cvano-4-fluorophenoxvV3-(3"furanvnpropvl1-carbamic acid Kl- 
dimethylethvl ester 

The product of step (b) (277 mg, 1.15 mmol) and 4-chloro-2,5-difluoroben2onitrile 
(199 mg, 1.15 mmol) were dissolved in dimethylformamide (10 ml) and sodium hydride 
(60%, 48 mg, 1 .2 mmol) added in one portion. The reaction was stirred for 2 h at room 
temperature then quenched with aqueous saturated ammonium chloride solution (30 ml) 



wo 01/62704 



87 



PCT/SEOl/00373 



and extracted with ethyl acetate (3 x 60 ml). The combined organic extracts were washed 
with water (3 x 20 ml), dried (sodium sulphate) and evaporated in vacuo. The residue was 
chromatographed on flash silica, eluting with hexanetethyl acetate (3:1), to give the title 
compound as a white crystalline solid (330 mg, 73%). 

% NMR 300MHz (CDCI3) 7.39 - 7.51 (2H, m), 7.36 (IH, s), 7.05 (IH, d), 6.43 (IH, t), 
5.27 - 5.36 (IH, m), 5.19 (IH, s), 3.18 - 3.43 (2H, m), 2.20 - 2.33 (IH, m), 2.02 - 2.13 (IH, 
m), 1.49 (9H,s). 

A\ 2-rrflRV3-Aniino-l-f3-ftiranvlWoDvnox Yl-4-chlQro-5-fliioroben7onitrile fumarate 
The product from step (c) (150 mg, 0.3 nmaol) was dissolved in 4M HCl in dioxan (10 ml) 
and stirred at room temperature for 10 minutes. The reaction was placed in an ice-bath and 
aqueous saturated sodium bicarbonate solution (30 ml) added cautiously. The mixture wa 
extracted with ethyl acetate (3 x 50 ml) and the combined extracts were washed with water 
(20 ml), dried (sodium sulphate) and evaporated in vacuo. The residue was 
chromatographed on flash silica, eluting with 5% 7N ammonia in methanol in 
dichloromethane. The product was dissolved in methanol (5 ml) and treated with one 
equivalent of fimiaric add. Stirred for 10 minutes then removed the solvent in vacuo and 
triturated the solid residue with a Uttle ethyl acetate. The white solid was filtered off and 
dried to give the title compound (50 mg, 40%). 

MS APCI +ve ™/z 295/297 [(M+H)1- 

^H NMR 300MHz (dg-DMSO) 8.05 (IH, d), 7.87 (IH, s), 7.75 (IH, d). 7.65 (IH, d), 6.65 
(IH, s), 6.51 (2H, s), 5.77 - 5.89 (IH, m), 2.95 (2H, t), 2.10 - 2.44 (2H, m). 



Example 73 



4-Chloro-5-fluorn-?-rrnRVl-(3-fiiranvn-3-met b v1ainino->Dropvnoxv1-benzonitrile 



fumarate 
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a) r(3RV3-f5"Chloro-2-cvano~4-fluoroDhenQxvV3-f3-furanvnpropvncarbamic acid 1.1- 
dimethvl ethyl ester 

The product from Example 72 (c) (460 mg, 1.17 mmol) was dissolved in anhydrous 
tetrahydroftiran (10 ml) and sodium hydride (60%, 104 mg, 2.6 mmol) added in one 
portion. The reaction was stirred for 10 minutes, then methyl iodide (0.66 ml, 10.53 mmol) 
was added and the reaction stirred for 24 h at room temperature. The reaction was 
quenched with aqueous saturated ammonium chloride solution (30 ml) and the mixture 
extracted with ethyl acetate (3 x 70 ml). The combined extracts were washed with water 
(3 X 30 ml), dried (sodium sulphate) and evaporated in vacuo to give the title compound 
(360 mg, 75%). 

NMR 300MHz (CDCI3) 7.42 (2H, d), 7,26 - 7.36 (IH, m), 6.99 (IH, d), 6.42 (IH, s), 
5.16 - 5.26 (IH, m), 3,27 - 3.56 (2H, m), 2.87 (3H, s), 2.21 - 2.43 (IH, m), 2.02 - 2.20 (IH, 
m), 1.40 (9H,s). 

b) 4-Chloro-5-fIuoro>2-rrf 1 RV 1 -f 3-furanvlV3 -methvlamino)propvnoxv1-ben2onitrile 
fumarate 

Using the product from step (a) (355 mg, 0.87 mmol) and the procedure described in 
Example 72 (d), the title compound was prepared as a white solid (210 mg, 78%). 

MS APCI +ve ""/z 309/3 1 1 [(M+H)^. 

NMR 300MHz (dg-DMSO) 7.98 (IH, d), 7.80 (IH, s), 7.68 (IH, t), 7.61 (IH, d), 6.53 
(IH, t), 6.44 (2H, s), 5.76 (IH, t), 2.90 (2H, t), 2.57 (3H, s), 2.33 (IH, quintet), 2.17 (IH, 
m). 



Example 74 

4-Chloro-5-fluoro-2-rr( 1 R)-3-(methvlaminoV 1 -(34hienvnDropvl1oxv1ben2onitrile oxalate 
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15 



20 



25 



a\ N-Methoxv-N-methvl-3-thiopb ftTie carboxamide 

3-Thiophene caiboxylic acid (10.04 g, 78.3 mmol) was dissolved in dichloromethane 
(250 ml) and 4-dimethylaminopyridine (9.57 g, 78.3 mmol), N,0-dlmethylhydroxylamine 
hydrochloride (7.64 g, 78.3 mmol), N-methylmorpholine (8.6 ml, 78.3 mmol) and 
l-(3-dimethylaminopropyl)-3-ethylcabodiimide hydrochloride (15.01 g. 78.3 mmol) added 
and the resultant solution stirred for 24 h at room temperature. The reaction was diluted 
with dichloromethane (100 ml) and washed with aqueous 2M hydrochloric acid 
(3 X 30 ml), aqueous saturated sodium bicarbonate solution (2 x 30 ml) and water 
(3 X 30 ml). The organic phase was dried (magnesium sulphate), filtered and evaporated to 
give the title compound as a colourless oil (12.3 g, 92%). 

NMR 300MHz (CDCI3) 8.07 (IH, dd), 7.58 (IH, dd), 7.26 - 7.33 (IH. m), 3.66 (3H, s), 
3.37 (3H, s). 

l-O-ThienvD-Z-propen-I-one 
The product from step (a) (2.074 g, 12.1 mmol) was dissolved in anhydrous 
tetrahydroforan (30 ml) and the solution cooled to -10 "C. Vinyl magnesium bromide (IM, 
14.5 ml, 14.5 mmol) was added dropwise, keeping the temperature below 0 "C. The 
resultant solution was stirred at 0 "C for 2.5 h, then allowed to warm to room temperature. 
The reaction mixture was slowly poured into aqueous 2M hydrochloric acid (200 ml) and 
ice. Extracted with ethyl acetate (3 x 70 ml) and the combined extracts were washed with 
water (2 x 30 ml) and brine (20 ml), dried (magnesium sulphate) and evaporated in vacuo 
to give the title compound (1.288 g, 77%). 

NMR 300MHz (CDCI3) 8.06 - 8.12 (IH, m), 7.58 - 7.64 (IH, m), 7.32 - 7.39 (IH. m), 
6.99 - 7.12 (IH, m), 6.46 (IH, dd), 5.89 (IH, dd). 



c\ 3-Chloro- 1-f 3-thienvn- 1 -oropanone 



wo 01/62704 



PCT/SEOl/00373 



90 

The product from step (b) (1.288 g, 9.3 mmol) was dissolved in a mixture of diethyl ether 
(30 ml) and dichloromethane (20 ml) and IM hydrochloric acid in diethyl ether (25 ml) 
added. The reaction was stirred for 1 8 h at room temperature. The solvent was removed in 
vacuo to give the title compound (1.482 g, 91%). 

NMR 300MHz (CDCI3) 8.02 - 8.12 (IH, m), 7.51 - 7.61 (IH, m), 7.30 - 7.40 (IH, m), 
3.90 (2H, t),3.37 (2H, t). 

d'^ fRVa-f2-ChIoroethvlV3-thiophenemethanol 

Using the procedure described in Example 72 (b) and 3- chloro-l-(3-thienyl-l-propanone 
(984 mg, 5.6 mmol), the title compound was prepared as a colourless oil 
(647 mg, 65%). 

^HNMR 300MHz (CDCI3) 7.29 - 7.36 (IH, m), 7.20 - 7.27 (IH, m), 7.04 - 7.12 (IH, m), 
5.02 - 5.09 (IH, m), 3.70 - 3.82 (IH, m), 3.52 - 3.62 (IH, m), 2.08 - 2.34 (2H, m), 1.95 
(lH,d). 

4-Chloro-2-rraRV3-chloro-l-f3-thienvlVpropvlloxvl-5-fluorQ-benzonitrile 
Using the product of step (d) (322 mg, 1.84 nmiol), 4-chloro-2,5-difluorobenzonitrile 
(320 mg, 1 .84 mmol) and the procedure described in Example 72 (c), the title compound 
was prepared (540 mg, 89%). 

^H NMR 300MHz (CDCI3) 7.35 - 7.40 (IH, m), 7.29 - 7.34 (IH, m), 7.25 - 7.28 (IH, m), 
7.1 1 (IH, dt), 6.95 - 6.99 (IH, m), 5,54 - 5.63 (IH, m), 3.78 - 3.90 (IH, m), 3.55 - 3.66 
(IH, m), 2.53 - 2.65 (IH, m), 2.21 - 2.35 (IH, m). 

f) 4-Chloro-5-fluoro>2-rrflR)-3-iodo-l-(3-thienvl)"Propvl1oxv1benzonitrile 
Using the procedure described in Example 5 (b) and 4-chIoro-2-[[(lR)-3-chloro-l-(3- 
thienyl)propyl]oxy]-5-fluorobenzonitrile (520 mg, 1.57 mmol), the title compound was 
prepared (640 mg, 97%). 
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% NMR 300MH2 (CDCI3) 7.35 - 7.39 (IH, m), 7.29 - 7.34 (2H, m), 7.09 - 7.12 (IH, m), 
6.95 - 6.99 (IH, m). 5.42 - 5.51 (IH, m), 3.37 - 3.47 (IH, m), 3.16 - 3.26 (IH, m), 2.51 - 
2.61 (IH, m). 2.26 - 2.38 (IH, m). 

ff) 4-ChlQro-5-f1nnrn-2-rraRV3 -(rn^t1iv1aTninoVl-n-thienvnpropYl1oxylbenzonitrile 
oxalate 

Using the product of step (f) (210 mg, 0.5 mmol) and the procedure described in Example 
5 (c). with oxalic acid replacing hydrochloric acid, the title compound was prepared 
(148mg,71%). 

MS APCI +ve ""/z 325/327 [(M+H^. 

^H NMR 300MHz (dg-DMSO) 8.01 (IH, d), 7.58 - 7.64 (2H. m). 7.51 (IH, d), 7.12 - 7.16 
(IH, m), 5.80 - 5.90 (IH. m), 2.90 - 3.08 (2H, m), 2.63 (3H. s), 2.30 - 2.43 (IH, m), 2.13 - 
2.28 (lH,m). 

Example 75 

4-rh1oro-5-f1nnrn-2-rrriRV ^-r(^-^^droxvethvnamino1-l-(3- 
thienvnpropvlloxvlb finTionitrile oxalate 

The product from Example 74 (f) (200 mg, 0.47 mmol) was dissolved in anhydrous 
tetrahydrofuran (40 ml), ethanolamine (5 ml) added and the mixture stirred for 3 days at 
room temperature. Water (30 ml) was added and the reaction extracted with ethyl acetate (3 
X 60 ml). The combined organic extracts were washed with water (3 x 20 ml), dried 
(magnesium sulphate) and evaporated in vacuo. The residue was chromatographed on flash 
silica, eluting with 10% 7N ammonia in methanol in dichloromethane, and the product 
dissolved in methanol and treated with one equivalent of oxalic acid. The mixture was 
stirred for 10 minutes then the solvent removed in vacuo and the residue triturated in ethyl 
acetate. The white sohd was filtered and dried to afford the title compound. 
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MS APCI +ve ""/z 355/357 [(M+H)""]. 

^HNMR 300MHz (dg-DMSO) 8.01 (IH, d), 7.61 (2H, t), 7.52 (IH, d), 7.08 - 7.17 (IH, 
m), 5.79 - 5.93 (IH, m), 3.64 (2H, t), 3.03 (4H, dd), 2.32 - 2.47 (IH, m), 2.18 - 2.32 (IH, 
m). 

Example 76 

24r(lRV3-rf2-aminoethvnamino1-l-(3-tMenvlVroDvl1oxYl--4-chloro-5-^^ 
oxalate 

The product from Example 74 (f) (200 mg, 0.47 mmol) was dissolved in anhydrous 
tetrahydrofuran (40 ml) ,ethylene diamine (5 ml) added and the mixture stirred for 3 days 
at room temperature. Water (30 ml) was added and the reaction extracted with ethyl acetate 
(3 x 60 ml). The combined organic extracts were washed with water (3 x 20 ml), dried 
(magnesium sulphate) and evaporated in vacuo. The residue was chromatographed on flash 
siUca, eluting with 10% 7N ammonia in methanol in dichloromethane, and the product 
dissolved in methanol and treated with one equivalent of oxalic acid.The mixture was 
stirred for 10 minutes then the solvent removed in vacuo and the residue triturated in ethyl 
acetate. The white solid was filtered off and dried to afford the title compound. 

MS APCI +ve '"/z 354/356 [(M+H)^. 

NMR 300MHz (dg-DMSO) 8.00 (IH, d), 7.56 - 7.68 (2H, m), 7.52 (IH, d), 7.15 (IH, 
dd), 5.72 - 6.01 (IH, m), 3.01 - 3.14 (4H, m), 2.91 - 3.01 (2H, m), 2.25 - 2.42 (IH, m), 2.12 
-2.24(lH,m). 

Example 77 



2-rr( 1 RV3-Amino- 1 -f 3-thienvnpropvl1oxv1-4-chloro-5''fluoroben2onitrile oxalate 
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?..rrnR'>-3-A7.idQ-l-r3-thit^nv1VroDvno y Yl-4-chlQro-5-flnorobenzonitrile 
The product of Example 74 (e) (540 mg, 1 .64 mmol) was dissolved in anhydrous dimethyl 
sulfoxide (20 ml) and sodium azide (170 mg, 2.62 mmol) added. The reaction was heated 
to 65 "C and stirred for 12 h, cooled and water (60 ml) added. The mixture was extracted 
with ethyl acetate (3 x 70 ml) and the combined extracts washed with water (5 x 50 ml), 
dried (magnesium sulphate) and evaporated in vacuo to give the title compound (535 mg, 
97%). 

NMR 300MHz (CDCI3) 7.35 - 7.41 (IH. m), 7.27 - 7.34 (2H, m), 7.07 - 7.1 1 (IH, m). 
6.91 - 6.95 (IH, m), 5.38 - 5.47 (IH, m), 3.58 - 3.70 (IH, m), 3.39 - 3.51 (IH, m), 2.28 - 
2.45 (IH, m), 2.02 - 2.20 (IH, m). 

2-rrnRV3-Aminn-l-f3-tbi>nvnnropvnox vl-4-chloro-5-flnorobenzonitrileoxalate 
The product ftom step (a) (529 mg, 1.57 mmol) was dissolved in anhydrous 
tetrahydrofuran (80 ml), triphenylphosphine (1.235 g, 4.71 mmol) added and the reaction 
mixture stirred for 1 h at room temperature. Water (5 ml) was added and the reaction 
stirred for 64 h. Water (100 ml) was added and the reaction extracted with ethyl acetate 
(4 X 70 ml). The combined organic extracts were washed with water (3 x 25 ml), dried 
(sodium sulphate) and evaporated in vacuo. The residue was chromatographed on flash 
silica, eluting with 5% 7N ammonia in methanol in dichloromethane, and the product 
dissolved in methanol and treated with one equivalent of oxalic acid.The mixture was 
stirred for 10 minutes then the solvent removed in vacuo and the solid residue triturated 
with ethyl acetate. The white solid was filtered off and dried to give the title compound 
(380mg,60%). 

MS APCI +ve ""/z 3 11/3 13 [(M+H)*]- 

NMR 300MHz (de-DMSO) 8.01 (IH, d), 7.55 - 7.67 (2H, m), 7.47 (IH, d), 7.13 (IH, 
dd), 5.85 (IH, dd). 2.81 - 2.99 (2H, m), 2.25 - 2.39 (IH, m), 2.09 - 2.23 (IH, m). 
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Example 78 

4-Chloro-2-r3-(methvlaminoVl--(2-thiazolvnpropoxv1-benzonitrile oxalate 

a) r3-Hvdroxv-3-r2>thiazolvl')propvl1methylcarbamic acid 1 , 1 -dimethyl ethyl ester 
2-Bromothiazole (482 mg, 2.94 mmol) was dissolved in anhydrous tetrahydrofiiran (15 ml) 
and the solution cooled to -78 °C. n-Butyllithium (2.4M, 1 .25 ml, 3.0 mmol) was added 
dropwise and the reaction stirred for a half hour at -70 °C. This solution was then added 
dropwise to a solution of 1,1-dimethylethyIester methyl(3-oxopropyl)-carbamic acid 

(600 mg, 3.2 mmol) in anhydrous tetrahydrofuran (15 ml) at -78 °C. After the addition was 
complete, the reaction was allowed to warm slowly to room temperature overnight. 
Aqueous saturated ammonium chloride solution (20 ml) was added and the reaction 
extracted with ethyl acetate (3 x 70 ml). The combined extracts were washed with water 
(20 ml), dried (magnesium sulphate) and evaporated in vacuo. The residue was 
chromatographed on flash silica, eluting with ethyl acetate, to give the title compound as a 
pale orange oil (320 mg, 40%). 

NMR 300MHz (CDCI3) 7.72 (IH, d), 7.28 (IH, d), 5.32 - 5.44 (IH, bs), 4.85 - 4.94 
(IH, m), 3.88 - 4.01 (IH, m), 2.99 - 3.12 (IH, m), 2.90 (3H, s), 2.80 - 2.89 (IH, m), 2.26 - 
2.41 (IH, m), 1.77 - 1.91 (IH, m), 1.50 (9H, s). 

b) r3-f5-Chloro-2-cvanophenoxv)-3-r2-thiazolvl)propynmethylcarbamic acid IJ - 
dimethyl ethyl ester * 

The product from step (a) (312 mg, 1.15 mmol), 2-hydroxy-4-chloroben2onitrile (176 mg, 
1.15 mmol) and triphenylphosphine (330 mg, 1 .26 mmol) were dissolved in anhydrous 
tetrahydrofuran (20 ml) and the solution cooled to 0 °C. Diethyl azodicarboxylate (219 mg, 
1.26 mmol) was added dropwise and the solution allowed to warm to room temperature 
slowly and stirred for 1 8 h. The solvent was removed in vacuo and the residue 
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chromatographed on flash silica, eluting with hexane:ethyl acetate (1:1) to give the title 
compound (200 mg, 43%). 

1h NMR 300MHz (CDCI3) 7.79 (IH, d), 7.34 - 7.53 (2H, m), 6.92 - 7.09 (2H, m), 5.61 - 
5.71 (IH, m), 3.52 - 3.74 (IH, m), 3.31 - 3.45 (IH, m). 2.91 (3H, s). 2.82 - 2.92 (IH, m), 
2.24 - 2.48 (IH, m), 1 .40 (9H, s). 

c^ 4-Chloro-2-n-fmethvlairi-nnV1 -(2-thia7 '^l Yl V^poxvlhenzonitrile oxalate . 
The product from step (b) (200 mg, 0.49 imnol) was dissolved in 4M hydrochloric acid in 
dioxan and stirred for 2.5 h. TTie solvent was removed in vacuo and the residue applied to 
an acidic SCX resin, washed with methanol (1 50 ml) and liberated the product with 7N 
ammonia in methanol (50 ml). The solvent was evaporated in vacuo and the residue 
dissolved in methanol (5 ml) and treated with one equivalent of oxalic acid. Stirred for 1 5 
minutes then removed the solvent in vacuo and triturated the residue with a little ethyl 
acetate. The white solid was filtered off and dried to give the title compound (17 mg. 11%). 

MS APCI +ve ™/z 308/310 [(M+H)^. 

1h NMR 300MHz (dg-DMSO) 7.79 - 7.93 (3H, m), 7.51 (IH, d). 7.26 (IH, dd), 6.20 - 
6.29 (IH, m), 3.07 (2H, t), 2.59 (3H, s), 2.39 - 2.62 (2H, m). 

Exam ple 79 

7- (-rnRV3-Amino-l-(2-thia7nlvnnronvno x v1-4-chloro-5-fliiorn-benzonitrile 
h ydrochloride 

r3-Oxo-3-rs.f tTimethvlsilv 1 )-?-thia7.olvnDr opyl1carba mic acid 1 , 1 -dimethylethyl ester 
Using 2-(trimethylsilyl)thiazole (2.59 g, 16.5 mmol) and the procedure described in 
Example 72 (a), with the modification of stirring for 2 h at -70 'C after the additions are 
complete and quenching at -65 °C, the title compound was prepared (1.48 g, 55%). 
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NMR 300MH2 (CDCI3) 7.60 (IH, s), 4.76 (IH, s), 3.21 (2H, q), 2.91 - 3.08 (2H, m), 
1.12 (9H,s), 0.01 (9H, s). 

b) ff 3RV3-hvdroxv-3'r5-(trimethvlsil vn-2-thiazolvnpropvllcarbamic acid 1.1- 
dimethvlethvl ester 

The product from step (a) (1.47 g, 4.47 mmol) and the procedure described in Example 72 
(b) were used to prepare the title compoxind (700 mg, 47%). 

NMR 300MHz (CDCI3) 7.42 (IH, s), 4.68 - 4.79 (IH, m), 4.64 (IH, s), 4.28 (IH, s), 
3.18-3.37 (lH,m), 2.79 -2.95 (lH,m), L77 - 1.92 (IH, m), 1.51 - 1.65 (lH,m), 1.14 
(9H, s), 0.03 (9H, s). 

c^ rf3R^-3-f5-ChIoro-2-cvano-4-fluorophenoxvV3--f2-thiazolvl>propvl1carbamic acid, 
LI -dimethvlethvl ester 

The product from step (b) and the procedure described in Example 72 (c) were used to 
prepare the title compound (376 mg, 43%). 

^H NMR 300MHz (CDCI3) 7.79 (IH, d), 7.31 - 7.42 (2H, m), 7.14 (IH, d), 5.66 (IH, dd), 
4.79 (IH, s), 3.44 - 3.60 (IH, m), 3.22 - 3.33 (IH, m), 2.36 ^ 2.51 (IH, m), 2.20 - 2,34 (IH, 
m), 1.43(9H,s). 

d) 2- r r( 1 R)-3-Amino- 1 -(2-diiazolvDDrQPvnoxv1-4-chloro-5-fluoro-benzonitrile 
hydrochloride 

The product from step (c) (370 mg, 0.9 mmol) was dissolved in 4M hydrochloric acid in 
dioxan and stirred at room temperature for a half hour. The solvent was removed in vacuo 
and the residue triturated with a mixture of ethyl acetate and methanol (14:1). The white 
solid was filtered and dried to afford the title compound (243 mg, 70%). 



MS APCI +ve ""/z 312/314 [(M+H)^]. 
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NMR 300MHz (de-DMSO) 8.23 (3H, br s), 8.08 (IH, d), 7.9 (IH, d), 7.85(1H, d), 7.74 
(IH, d), 6.29 (IH, dd), 2.90 - 3.07 (2H. m), 2.35 - 2.48 (2H, m). 

5 Kxam ple 80 

Y-P-rhloroo-nitrophenQxvViy-mftthvlbenzene prooanamine hydrochloride 

a ) r3-<-2-Chloro-S-nitrnphenoxvV3-p henvlnropvnniethvlcarbamic acid 1 ,1-dimethYlethYl 
10 ester 

This was prepared by the method of Example 2 using a-[2-(niethylamino)ethyl] 
benzenemethanol and 2-chloro-5-nitrophenol. 

MSAPCI+ve ""/z 321/323 [(M-Boc+H)*]. 

15 

h ) Y-(?..Chloro-5-nitronhenoxvVN-methvlbenz enenrQnanamine hydrochloride 
[3-(2-Chloro-5-nitrophenoxy)-3-phenylpropyl]methylcarbamicacid, 1,1-dimethylethyl 
ester (132 mg, 0.282 mmol) was stirred in 4N HQ in dioxane (1ml) for 16 h, and the 
resulting soUd filtered off to give the product as the hydrochloride salt (60 mg). 

20 

MS APCI +ve ""/z 321/323 [(M+H)^. 

'H NMR 300MHz (dg-DMSO) 8.89-8.73 (2H. br m), 7.83-7.73 (3H, m), 7.47-7.39 (4H, 
m), 7.36-7.30 (IH, m), 5.92 (IH, m), 3.1 1-3.00 (2H, m), 2.58 (3H, s), 2.42-2.31 (IH, m), 
25 2.28-2.18 (lH,m). 

Example 81 



^R )_y-f5-Chloro-2-nitrophenoxvVAr-methvlben 7.ene')propanaminefumarate 

30 
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a) r(3RV3-( 5-Chloro-2-nitrophenoxv)-3-DhenylprQPvnmethvlcarbamic acid. 1,1- 
dimethylethvl ester 

This was prepared by the method of Example 20 (a) using [(3S)-3-hydroxy-3- 
phenylpropyI]methylcarbamic acid 1,1-dimethylethyl ester and 5-chloro-2-nitrophenol. 

APCI+ve ""/z 321/323 [(M-BOC +H)^]. 

(R)--y'( 5-Chloro-2-nitrophenoxv)'iV-methvlbenzene)propanamine fumarate 
This was prepared by the method of Example 20 (b), the product being isolated as the 
fumarate salt. 

MS APCI +ve ""/z 321/323 [(M+H)^]. 

NMR 400MHz (d^-DMSO) 7.92 (IH, d), 7.45-7.39 (4H, m), 7.36-7.31 (IH, m), 7.27 
(IH, d), 7.14 (IH, m), 6.46 (2H, s), 5.88 (IH, m), 2.96-2.86 (2H, m), 2.50 (3H, s), 2.29- 
2.19 (IH, m), 2.17-2.09 (IH, m). 

Example 82 

4-Chloro-5-fluoro-2-frflRV3-r(2-fluoroethvnamino1-l-phenvlpropvlloxv>benzonitrile 
oxalate 

This was prepared by the method of Example 43 (b) using 2-fluoroethylamine and 
4-chloro-2-{[(lR)-3-chloro-l-phenylpropyI]oxy}-5-fluorobenzonitrile. The free base was 
converted into the oxalate salt. 

MS APCI +ve ™/z 351 [(M+H)*]. 



NMR 400MH2 (dg-DMSO) 8.02 (IH, d), 7.46-7.41 (5H, m), 7.38-7.33 (IH, m), 5.80- 
5.76 (IH, m), 4.73 (IH, t), 4.61 (IH, t), 3.4-3.2 (2H, m), 3.15-3.0 (2H, m), 2.4-2.3 (IH, m), 
2.21-2.10 (lH,m). 
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F.xamole 83 

o-f [-(1 P Aminn-I -nhenvlnronvnoxyM -hromo-S-fluorobenzonitrile oxalate 

4-Bromo-2.S-diflTiorobenzaldehvde 
n-Butyllithium (1.95M in hexanes, 10.2 ml)) was added dropwise to a stirred solution of 
l,4-dibromo-2,5-difluorobenzene (5 g, 18.4 irnnol) in diethyl ether (60 ml) at -70 °C. 
After 1 h, the solution was warmed to 0 "C over 1 h, diluted with water, the layers 
separated and the ether layer dried over sodium sulphate and evaporated. Purification by 
column chromatography (Biotage), eluting with 5% ethyl acetateAiexane, gave a yellow oil 
(1.82 g). 

'H NMR 300MHz (CDC13) 10.28 (IH, s), 7.61 (IH. dd), 7.48 (IH, dd). 
h) 4-BrQmo-2.5-difluorobenzonitrile 

4-Bromo-2,5-difluoroben2aldehyde (1.82 g, 8.3 mmol) and hydroxylamin-O-sulphonic 
acid (1.1 eq., 1.03 g) in water (40 ml) were heated to 100 "C for 6 h, cooled and extracted 
with ethyl acetate. The organic layer was dried (sodium sulphate) and evaporated to give 
the title compoxind as a pale yellow solid (1.2 g). 

'H NMR 300MHz (CDCI3) 7.51 (IH, t), 7.39 (IH. t). 

(r.-t 4-Broino-2-rrflR^-3-chloro-l-phe nYlproDvnoxv1-5-flTiorobenzonitrile 
This was prepared by the method of Example 43 (a) using 4-bromo-2,5- 
difluorobenzonitrile and (R)-a-(2-chloroethyl)benzenemethanol. 

'H NMR 300MHz (CDCI3) 8.02 (IH, s), 7.42-7.26 (5H, m), 7.06-7.03 (IH, m), 5.46-5.43 
(IH, m), 3.82-3.62 (IH, m), 3.75-3.60 (IH, m), 2.75-2.5 (IH, m), 2.55-2.30 (IH, m). 
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d) 2-[l( I RV3-Azido-l -phenvlDropvnoxv1-4-bromo-5-fluoroben2onitrile 

This was prepared by the method of Example 68 (b) using 4-bromo-2-[[(lR)-3-chloro-l- 

phenylpropyl]oxy]-5-fluorobenzonitrile and sodium azide. 

MS APCI +ve ""/z 35 1 [(M-N2+H)^]. 

2-rr(lRV3- Amino- 1 -phenvIpropvnoxvV4-bromo-5-fluorobenzQnitrile oxalate 
This was prepared by the method of Example 77 (b) using 2-[[(lR)-3-a2ido-I- 
phenylpropyl]oxy]-4-bromo-5-fluorobenzonitrile. 

MS APCI +ve ""/z 349/350 [(M+H)""]. 

*H NMR 400MHz (d^-DMSO) 7.96 (IH, d), 7.48-7.40 (5H, m), 7.36-7.32 (IH, m), 5.79- 
5.75 (IH, dd), 2.95-2.82 (2H, m), 2.32-2.20 (IH, m), 2.10-2.03 (IH, m). 

Example 84 

3-rrf3RV3-f2,5-dichlorophenoxv)-3-phenvlpropvl1amino1-l-propan ol hydrochloride 

a) 1 .4-Dichloro-2~rr( 1 R)-3-chloro- 1 -phenvlpropynoxvlbenzeDe, 

2,5-Dichlorophenol (1.65 g) was subjected to the procedure described for Example 5 (a) to 
afford the product as a clear oil (2.26 g). 

»H NMR 300MHz (CDCI3) 7.39 - 7.36 (5H, m), 7.24 (IH, s), 6.82 (IH, dd), 6.74 (IH, d), 
5.40 (IH, dd), 3.93 - 3.80 (IH, m), 3.69 - 3.57 (IH, m), 2.61 - 2.44 (IH, m), 2.33 - 2.18 
(IH. m). 

b) 1 .4-Dichloro-2-rf ( I RV3-iodo- 1 -phenvlpropynoxvlbenzene. 

The product from step (a) (2.26 g) was subjected to the procedure described for Example 5 
(b) to afford the product as a yellow oil (2.78 g). 
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NMR 300MHz (CDCI3) 7.39 - 7.36 (5H, m), 7.25 - 7.23 (IH, m), 6.84 - 6.80 (IH, m), 
6.76 - 6.73 (IH, m), 5.32 - 5.25 (IH, m), 3.50 - 3.39 (IH. m), 3.33 - 3.24 (IH, m), 2.60 - 
2.49 (IH, m), 2.39 - 2.26 (IH, m). 

c > 3-rrf 3RV3-f2.5-Dich1oroohenoxvV3-nhenvlDro Pvnainino1- 1 -propanol hydrochloride 
The product of step (b) (0.2 g) and 3-amino-propanol (0.11 g) were dissolved in 
dimethylformamide (4 ml) and stirred for 24 h. The reaction was poured into water and 
extracted into ethyl acetate. The organic extract was washed with brine, dried over 
magnesium sulphate and evaporated to dryness and triturated with IN HCl in ether to give 
the product as a white solid. 

MS APCI +ve ™/z 354 [(M+H)*]. 

^H NMR (dg-DMSO) 8.76 (IH, s), 7.50 - 7.37 (6H, m), 7.09 (IH, d), 6.99 (IH, dd), 5.77 
(IH, dd), 4.73 (IH, s), 3.47 (2H, t), 3.11 - 2.91 (4H, m), 2.39 - 2.26 (IH, m), 2.26 - 2.14 
(lH,m), 1.80- 1.67 (2H,m). 

Example 85 

l-rf3RV3-('2.5-DichlorophenoxvV3-phenv1nropvll - 4-nmeridinemethanol hydrochloride 
The product of Example 84 (b) (0.2 g) and 4-piperidinemthanol (0.1 1 g) were subjected to 
the procedure described in Example 84 (c) to give the product as a white solid. 

MS APCI +ve ""/z 394 [(M+H)1. 

^H NMR 300MHz (dg-DMSO) 9.97 (IH, s), 7.48 - 7.28 (6H, m), 7.1 1 (IH, d), 6.99 (IH, 
dd), 5.77 - 5.67 (IH, m), 4.68 - 4.59 (IH, m), 3.56 - 3.44 (2H, m), 3.28 - 3.20 (2H, m), 3.1 
- 3.07 (2H, m), 2.99 - 2.83 (2H, m), 1.86 - 1.74 (2H, m), 1.68 - 1.53 (IH, ra), 1.51 - 1.35 
(2H,m), 2.44 - 2.24 (2H, m). 
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Example 86 

N4GRV3>f2.5~DichlorophenoxvV3-DhenvlDropvl1--2-thiophenemethaiianiine 
hydrochloride 

The product of Example 84 (b) (0.2 g) and 2-thiophenemethanamine (0.06 g) were 
subjected to the procedure described in Example 84 (c) to give the product as a white solid. 

MS APCI +ve ""/z 392 [(M+H)'']. 

NMR 400MHz (d^-DMSO) 9.40 - 9.24 (2H, m), 7.63 (IH, dd), 7.49 - 7.36 (5H, m), 

7.36 - 7.28 (2H, m), 7.12 - 7.05 (2H, m), 7.03 - 6.95 (IH, m), 5.83 - 5.74 (IH, m), 4.46 - 

4.37 (2H, m), 3.16 - 2.97 (2H, m), 2.40 - 2.29 (IH, m), 2.28 - 2.18 (IH, m). 

Example 87 

N-rf3RV3-f2,5-dichlorophenoxvV3-phenvlpropvn-5-methvl-2-ftiranmethanamine 
hydrochloride 

The product of Example 84 (b) (0.2 g) and 5-methyl-2-furanmethanamine (0.06 g) were 
subjected to the procedure described in Example 84 (c) to give the product as a white solid. 

MS APCI +ve ™/z 390 [(M+H)^]. 

NMR 300MHz (dg-DMSO) 9.36 - 9.17 (2H, m), 7.51 - 7.29 (6H, m), 7.10 - 7.04 (IH, 
m), 7.02 - 6.94 (IH, m), 6.48 (IH, d), 6.12 (IH, dd), 5.82 - 5.71 (IH, m), 4.20 (2H, s), 3.12 
« 2.94 (2H, m), 2.39 - 2.13 (2H, m), 2.26 (3H, s). 

Example 88 



4-ChlQro-2-rrflR)"l"Phenvl'3-fl-piperazinvnpropvnoxv1ben2onitriledihvdrochloride 
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a ) 1.1 -Dimethvlethvl 4-fr^RV3-r5-chl o rn-2-cvanophenoxv)-3-phenvlpropYl1-l- 
pinerazinecarboxvlate 

4-CMoro-2-{t(lR)-3-chloro-l-phenylpropyl]oxy}benzonitrile (0.3 g) and 
1,1-dimethylethyl piperazinecarboxylate (0.4 g) were subjected to the procedure described 
for Example 11 to give the product as a clear gum (0.35 g). 

NMR 400MHz (CDCI3) 7.45 (IH, d), 7.41 - 7.34 (5H, m), 6.92 (IH, dd), 6.86 (IH, d), 
5.36 (IH, dd), 3.49 - 3.34 (4H. m), 2.62 - 2.21 (7H, m), 2.11 - 1.96 (IH, m), 1.47 (9H, d). 

4-Chloro-2-rrflRVl-pbenvl-3-fl-pip e ra7nnvDDropvl1oxv1-benzonitri1edihYdrochloride 
The product from step (a) (0.35 g) was stirred in 4M HCl in dioxane (10 ml) for 3 h, then 
poured into saturated sodium bicarbonate solution (100 ml) and extracted into ethyl 
acetate. The extract was evaporated to dryness and the residue triturated with IN HCl in 
ether to give the product as a white solid. 

MS APCI +ve "*/z 356 [(M+H)*]. 

NMR 400MHz (dg-DMSO) 9.81 - 9.42 (2H, m), 7.78 (IH, d), 7.53 - 7.25 (6H, m), 7.15 
(IH, d), 5.99 - 5.84 (IH, m), 3.94 - 3.03 (12H, m). 



F.xamole 89 



S-F1uoro-2-rrf 1 RV3-rr2-HvdroxvethvDa m ino1- 1 -G-isoxazolvnpropy] loxy1-4-methYl- 
henzonitrile fumarate 

a) N-Methoxv-N-methvl-3 -isox a v.c] ecarboxamide, 

A mixture of 3-isoxazolecarboxylic acid (4.2 g), 4-dimethylaminopyridine (5.1 g), 
N,0-dimethylhydroxylamine hydrochloride (4.0 g), N-methylmorpholine (4.2 g) and 
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l-(3-diethylaminopropyl)-3-ethylcarbodiimide hydrochloride (7.5 g) in dichloromethane 
(175 ml) were stirred at ambient temperature overnight. The reaction mixture was then 
washed with 2N hydrochloric acid (100 ml), saturated sodium bicarbonate (100 ml), brine, 
dried over magnesium sulphate and evaporated to give the product as a dark orange oil 
(3.7 g). 



NMR 300MHz (CDCI3) 8.48 (IH, d), 6.72 (IH, br s), 3.8 (3H, s), 3.4 (3H, s). 



b) 1 -f 3-Isoxazol vl)-2-propen- 1 -one 

The product of step (a) (0.66 g) was dissolved in dry tetrahydrofiiran (20 ml), under a 
nitrogen atmosphere and cooled to -30 °C. A solution of vinyl magnesium bromide (IM, 
6 ml) was added dropwise over 5 minutes and the reaction mixture was allowed to warm to 
0 °C and stirred at this temperature for 2 h. The mixture was then poured into ice-cold 
2N hydrochloric acid (50 ml) and extracted into ethyl acetate. The extract was washed with 
water, brine, dried over magnesium sulphate and evaporated to give a dark oil (0.4 g). 

NMR 3OOMH2 (CDCI3) 8.53 - 8.48 (IH, m), 7.36 - 7.22 (IH, m), 6.88 - 6.81 (IH, m), 
6.76 - 6.64 (IH, m), 6.07 - 6.00 (IH, m). 

c) 3-Chloro- 1 -(3-isoxazolvl)- 1 -propanone 

The product of step (b) was treated with IM HCl in ether (5 ml) and stirred for 4 h at 
ambient temperature. The solvent was then removed under reduced pressure to leave the 
product as a dark gum (0.42 g). 

^H NMR 300MHz (CDCI3) 8.51 (IH, d), 6.79 (IH, d), 3.92 (2H, t), 3.57 (2H, t). 

d) fS)-a-f2-Chloroethvn-3-isoxa2olemethanol 

The product of step (c) (1 g) was reduced by the procedure described in Example 68 (a) to 
give the product as a clear oil (0.5 g). 
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NMR 300MHz (CDCl 3) 8.47 - 8.36 (IH. m), 6.43 - 6.38 (IH, m), 5. 1 8 (IH, dt), 3.87 - 
3.75 (IH, m), 3.73 - 3.62 (IH, m), 2.71 - 2.61 (IH. m). 2.36 - 2.18 (2H, m). 

5 2-rrnRV3-Chloro-l-f3-i'snxa7.olvl')Drn pvnnxv1-5-fluoro-4-methYl-benzonitrile 

The product of step (d) (0.47 g) was reacted with 5-fluoro-2-hydroxy-4-methylbenzonitrile 
using the procedure described for Example 5 (a) to afford the product as a white solid 
(0.4 g). 

10 NMR 300MHz (CDCI3) 8.42 (IH, t), 7.18 (IH, d), 6.94 (IH, d). 6.47 (IH, d), 5.78 (IH, 
dd), 3.97 - 3.82 (IH, m), 3.80 - 3.67 (IH, m), 2.73 - 2.56 (IH, m), 2.43 - 2.29 (IH, m), 2.31 
(3H, s). 

,3 f) 5-Fluoro-2.rrf 1 RV3-rf2-tivdroxvethv 1)aminn1- 1 -(3-isoxazolvnpropyl1oxy]-4-methyl- 
henzonitrile fumarate 

The product of step (e) (0.16 g) was reacted with ethanolamine (0.3 g) using the procedure 
described for Example 1 1 to afford the product as a white solid (0. 14 g). 

20 MS APCI +ve "/z 320 [(M+H)1. 

^H NMR 300MHz (dg-DMSO) 8.97 (IH, s), 7.67 (IH. d). 7.26 (IH, d), 6.68 (IH, s), 6.48 
(2H, s), 5.93 (IH, s), 3.60 (2H, s), 2.96 (4H, d), 2.47 - 2.35 (IH, m), 2.33 - 2.10 (4H, m). 

25 Example 90 

9-rf(lT?V3.AminQ-l-G-i^nxa7.o1vl W pvnoxv1-S-fluoro-4-methyl-ben7X>nitrile fumarate 



i-t 2-rrflRV3-Azido-l-(3-isnxazolvnprnr)v11oxv1-5-fluoro-4-methv]-ben zonitrile 
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The product of Example 89 (e) (0.2 g) and sodium azide (0.045 g) in dimethylsulphoxide 
(5 ml) were heated at 60 ""C for 24 h to give the product. 

MS APCI +ve ""/z 274 [(M-28)^]. 

2-rrflRV3-Amino-l-(3-isoxazolvnDropvlloxvl-5-fluoro-4-methv l-benzonitrile 
fumarate 

The solution produced in step (a) was treated with tetrahydrofuran (10 ml), water (1 ml) 
and triphenylphosphine (0.3 g) and stirred at ambient temperature for 36 h. The mixture 
was poured into saturated sodium bicarbonate (20 ml) and extracted into ethyl acetate. The 
extract was evaporated to dryness and the residue loaded onto an ion exchange resin (SCX 
isolute) and washed with acetonitrile and methanol. The product was eluted off the column 
with 7M ammonia in methanol to give an oil which was converted into the fumarate salt 
(0.104 g). 

MS APCI +ve ""/z 276 [(M+H)^. 

NMR 300MHz (d^-DMSO) 8.97 (IH, d), 7.68 (IH, d), 7.24 (IH, d), 6.68 (IH, d), 6.41 
(2H, s), 5.99 - 5.85 (IH, m), 3.01 - 2.89 (2H, m), 2.43 - 2.29 (IH, m), 2.27 - 2.16 (IH, m), 
2.24 (3H, s). 

Example 91 

4-Chloro-2-rrflRV3-rfLl-dimethvlethvnamino1-l-(3-isoxa2olvnpropvlloxv1benzonitrile 
fumarate 

a> (RVa-(2-Chloroethvn--3~isoxazolemethanol 

The product from Example 89 (c) (3 g) was reduced using the procedure described in 
Example 66 (c) to give the product as clear oil (1.1 g). 
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^HNMR 300 MHz(CDCl3) 8.40 (IH. d), 6.40 (IH. d), 5.25 - 5.13 (IH, m), 3.88 - 3.61 
(2H, m), 2.42 (IH, d), 2.33 - 2.21 (2H, m). 

h ) 4-Chloro-2-frnRV3-ch1nrn-1-(3-isox^ ^^lYlV"Pv^"'oxv1benzonitrile 
The product of step (a) (0.19 g) and 2-fluoro-4-chlorobenzonitrile (0.17 g) were dissolved 
in dimethylformamide (5 ml) and treated with sodium hydride (60% dispersion in oil, 0.06 
g). After 2 h, the reaction was poured into 2N hydrochloric add (10 ml) and extracted into 
ethyl acetate (SO ml). The extract was washed with saturated sodium bicarbonate, brine, 
dried over magnesium sulphate and evaporated down to a yellow oil (0.29 g). 



MS APCI +ve ""/z 298 [(M+H)*]- 



NMR 300MHz (CDCI3) 8.44 (IH, d). 7.49 (IH. d), 7.13 (IH, d), 7.04 (IH, dd), 6.. 
,5 (IH, d), 5.82 (IH, dd), 3.88 (IH, ddd), 3.73 (IH, dt), 2.73 - 2.57 (IH, m), 2.47 - 2.26 
m). 

4-r,hlnro-2-rrnRV3-ri.l-dime '^hYl>^t>ivnaminol-l-f3- 
ignxazolvl'toropvlloxvlbenzo nitrilefumarate 
20 The product from step (b) (0. 14 g) and ^er^-butylamine (0.5 g) were reacted using the 
procedure described for Example 12 to afford the product as a white solid (0.085 g). 



MS APCI +ve "/z 334 [(M+H)^. 

^H NMR 300MHz (dg-DMSO) 8.96 (IH, d), 7.77 (IH, d), 7.40 (IH, d), 7.20 (IH, dd), 6.71 
(IH, t), 6.46 (2H, s), 6.15 - 5.90 (IH, m), 2.95 (2H, t). 2.45 - 2.34 (IH, m), 2.33 - 2.19 (IH, 
m), 1.22(9H,s). 



30 



Example 92 
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2-rrf 1 R)-3-AminO"l'(3"isoxazolvl)propvl1oxv1-4-chloro-benzonitrile fiiniarate 

a"^ 2-rrf lRV3~Azido-I-(3-isoxazolvnpropvnoxv1-4-chlorQ-ben2onitrile 

The product of Example 91 (b) was subjected to the procedure described in Example 

90 (a) to afford the product which was then carried on directly to the next step. 

b) 2-rr(lRV3- Amino- 1 -(3-isoxazolvl)propvl1oxv1-4-chloro-benzonitrile fumarate 
The product of step (a) (0.14 g) was subjected to the procedure described in Example 90 
(b) to afford the product as a white solid (0.05 g). 

MS APCI +ve ™/z 278 [(M+H)*]. 

NMR 300MHz (dg-DMSO) 8.99 (IH, d), 7.81 (IH, d), 7.41 (IH, d), 7.23 (IH, dd), 6.72 
(IH, d), 6.41 (2H, s), 6.08 (IH, dd), 2.95 (2H, t), 2.44 - 2.31 (IH, m), 2.31 - 2.19 (IH, m). 

Example 93 

2'[{( 1 RV3-Amino- 1 ■( 3-isoxazol ynpropvlloxyM-chloro-S-fluoro-benzonitrile 
a) fRVa-(2-Azidoethvn-3-isoxazolemethanoL • 

The product from Example 91 (a) (0.17 g) and sodium azide (0.08 g) were heated in 
dimethylsulphoxide (3 ml) at 70 for 4 h. The mixture was then poured into water and 
extracted with ethyl acetate. The extract was washed with water, brine, dried over 
magnesium sulphate and evaporated to give the product as a clear oil (0.15 g). 

MS APCI +ve ""/z 141 [(M-28)^. 



NMR 300MHz (CDCI3) 8.47 (IH, d), 6.50 (IH, d), 5.18 - 4.98 (IH, m), 3.72 - 3.40 
(2H, m), 2.70 - 2.47 (IH, m), 2.16 - 1.98 (2H, m). 
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2-rrflRV:^-A7.ido-l-('3-isoxazolvnpr f>pvnoxv1-4-chloro-5-fluorobenzonitrile 
The product from step (a) (0.1 g) and 2,5-difluoro-4-chloro-benzonitrile (0.18 g) and 
sodium hydride (60% dispersion in oil, 0.035 g) were subjected to the procedure described 
in Example 90 (a) to afford the product as a gum (0.15 g). 

MS APCI +ve ""/z 294 [(M-IS^]. 

n-) 2-rrn RV3- Amino- 1 -f:^-i.soxazolvlV opvnoxv1-4-chloro-5-fluoro-benzonitrile 
fumarate 

The product from step (b) (0.15 g) and triphenylphosphine (0.3 g) were subjected to the 
procedure described in Example 90 (b) to afford the product as a solid (0.105 g). 



MS APCI +ve "/z 296 [(M+H)^. 



% NMR 300MHz (dg-DMSO) 8.99 (IH, d), 8.04 (IH, d), 7.61 (IH, d), 6.74 - 6.68 (IH, 
tn). 6.40 (2H, s), 6.09 - 6.00 (IH, m), 3.00 - 2.89 (2H, m), 2.43 - 2.32 (IH, m). 2.29 - 2.1 
(IH, m). 



Example 94 



(RVY-('2.5-Dichlorot>henoxvV3-iso xazolepropanamine fumarate 
a ) 3-r(lRV3-Azido-l -(2.5-dichlorophenoxv')pr opvllisoxazole 

The product from Example 93 (a) (0.17 g) was reacted with 2,5-dichloro-fluorobenzene 
(0.4 g) using the procedure described in Example 93 (b) to afford the product as a gum 
which was carried on to the next step. 



b ) (■RVY-(2.5-Dichlorophenoxv')-3-isnxazolepro panamine fumarate 

The product from step (a) (0.1 g) was subjected to the procedure described in Example 

90 (b) to afford the product as a solid (0.03 g). 
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MS APCI +ve ""/z 287 [(M+H^. 

NMR 300MHz (CD3OD) 8.72 (IH, d), 7.39 (IH, d), 7.13 (IH, d), 7.02 (IH, dd), 6.70 
(2H, s), 6.56 (IH, d), 5.86 - 5.77 (IH, m), 3.28 - 3.19 (2H, m), 2.60 - 2.46 (IH, m), 2.43 - 
2.28 (IH, m). 



Screens 

The pharmacological activity of compounds according to the invention was tested in the 
following screens. 

Screen 1 

The activity of compounds of formula (I), or a pharmaceutically acceptable salt, enantiomer 
or racemate thereof may be scremed for nitric oxide synthase inhibiting activity by a 
procedure based on that of Forstermann et al, Eur. J. Phaim., 1992, 225, 161-165, Nitric 
oxide synthase converts ^H-L-arginine into ^H-L-citruUine which can be separated by cation 
exchange chromatography and quantified by liquid scintillation counting. 

. En2yme is prepared, after induction, fcom the cultured murine macrophage cell line J774A-1 
(obtained from the laboratories of the Imperial Cancer Research Fund). J774A-1 cells are 
cultured in Dulbeccos Modified Eagles Medium (DMEM) supplemented vrith 10% foetal 
bovine serum, 4 mM L-glutamine and antibiotics (1 00 units/ml penicillin G, 1 00 mg/ml 
streptomycin & 0.25 mg/ml amphotericin B). Cells are routinely grown in 225 cm^ flasks 
containing 35 ml medium kept at 37 °C and in a humidified atmosphere containing 5% CO2. 

Nitric oxide synthase is produced by cells in response to interferon-g (IFNg) and 
lipopolysaccharide (LPS). The medium from confluent culture flasks is removed and 
replaced with 25 ml (per flask) of fresh medium containing 1 mg/ml LPS and 10 units/ml 
IFNg. After a period of 1 7-20 hours in culture, harvesting of cells is accomplished by 
scraping the cell sheet from the flask surface into the culture medium. Cells are collected by 
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centrifligation (1 000 g for 10 minutes) and lysate prepared by adding to the cell pellet a 
solution containing 50 mM Tris-HCl (pH 7.5 at 20 °C), 10% (v/v) glycerol, 0.1% (v/v) 
Triton-X-100, 0.1 mM dithiothreitol and a cocktail of protease inhibitors comprising 
leupeptin (2 mg/ml), soya bean trypsin inhibitor (10 mg/ml), aprotinin (5 mg/ml) and 
phenylmethylsulphonyl fluoride (50 mg/ml). 

For the assay, 25 jal of substrate cocktail (50 mM Tris-HCl (pH 7.5 at 20 ^C), 400 ^M 
NADPH, 20 \iM flavm adenine dinucleotide, 20 |iM flavin mononucleotide, 4 \iM 
tetrahydrobiopterin, 12 |J.M L-arginine and 0.025 mCi L-pH] arginine) is added to wells of a 
96 well filter plate (0.45^M pore size) containing 25 jul of a solution of test compound in 50 
mM Tris-HCl. The reaction is started by adding 50 ^il of cell lysate (prepared as above) and 
after incubation for 1 hour at room temperature is tenninated by addition of 50 .ul of an 
aqueous solution of 3 mM nitroarginine and 21 mM EDTA. 

LabeUedL-citruUine is separated from labelled L-arginine using DowexAG-50W. 150^1 of 
a 25% aqueous slurry of Dowex 50W (Na^ form) is added to the assay after which the whole 
is filtered into 96 well plates. 75 |il of filtrate is sampled and added to wells of 96 well plates 
containing soHd scintiUant. After allowing the samples to dry the L-citrulline is quantified by 
scintillation counting. 

In a typical experiment basal activity is 300 dpm per 75 ^il sample which is increased to 1900 
dpm in the reagent controls. Compound activity is expressed as IC50 (the concentration of 
drug substance which gives 50% enzyme inhibition in the assay) and aminoguanidine, which 
gives an IC50 (50% inhibitory concentration) of 10 pM, is tested as a standard to verify the 
procedure. Compounds are tested at a range of concentrations and from the inhibitions 
obtained IC50 values are calculated. Compounds that inhibit the enzyme by at least 25% at 
100 pM are classed as being active and are subjected to at least one retest. 

Screen 2 

Compounds also show activity against the human form of induced nitric oxide synthase as 
can be demonstrated in the following assay. 
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The human colorectal carcinoma cell line, DLD-1 (obtained from the European Collection 
of Animal Cell Culture - cell line number 90102540) was routinely grown in RPMI 1640 
supplemented with 10%(v/v) foetal bovine serum, and 2mM L-glutamine, at 37 °C in 5% 
CO2. 

Nitric oxide synthase was induced in cells by addition of medium containing human 
recombinant gamma-IFN (1000 units/ml), TNF-alpha (200 U/ml), IL-6 (200 U/ml) and 
IL-l-beta (250 U/ml). After incubation for 18 hours at 37 °C, the medium was removed and 
the cells washed with warm phosphate buffered saline. Cells were incubated for a further 5 
hours at 37 °C / 5% CO2 in RPMI 1640 containing lOOjiM L-arginine and lOO^iM 
verapamil-HCl in the presence and absence of test compounds. 

Nitrite accumulation was determined by mixing an equal volume of culture media with 
Griess reagent (10 mg/ml sulphanilamide, 1 mg 7/-(l-naphthyl)ethylenediamine in 1 ml 
2.5% (v/v) phosphoric acid). Inhibition in the presence of compoimds was calculated 
relative to the nitrite levels produced by untreated cells. IC50 values were estimated from a 
semi-log plot of % inhibition versus concenfration of compound. 

When tested, the compounds of Examples I to 94 gave IC50 values of less than 25 \xM in at 
least one of the above screens, indicating that they are predicted to show useful therapeutic 
activity. 
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CLAIMS: 

1 . The use of a compound of formula (I) 




(I) 

NR^R2 



wherein: 



X and Y independently represent CI to 4 alkyl, CI to 4 alkoxy, halogen, CF3, OCF3, CN, 
C=CH, S(0)^CH3, S(0)pCF3, NO2 or NHCHO; 

m and p independently represent an integer 0, 1 or 2; 
Z represents H or fluoro; 
V represents O; 

W represents phenyl or a five or six membered aromatic heterocyclic ring containing 1 to 3 
heteroatoms independently selected from O, S and N; said phenyl or aromatic heterocyclic 
ring being optionally substituted by one or more substituents selected independently from 
halogen, CI to 4 alkyl, CI to 4 alkoxy, OH, CN, NO2 or NrV; said alkyl or alkoxy group 
being optionally further substituted by one or more fluorine atoms; 

and independently represent H, CI to 4 alkyl or C3 to 6 cycloalkyl; said alkyl group 
being optionally substituted by CI to 4 alkoxy, halogen, hydroxy, NR^r'', phenyl or a five 
or six membered aromatic or saturated heterocyclic ring containing 1 to 3 heteroatoms 
independently selected from O, S and N; said phenyl or aromatic heterocyclic ring being 
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optionally further substituted by halogen, CI to 4 alkyl, CI to 4 alkoxy, CF3, OCF3, ON or 
NO2; 

or the group NR^R^ together represents a 4 to 8 membered saturated azacyclic ring 
optionally incorporating one further heteroatom selected from O, S or NR ; said ring being 

optionally substituted by CI to 4 alkyl, CI to 4 alkoxy or OH; said alkyl group being 

9 10 

optionally substituted by CI to 4 alkoxy, OH or NR R ; 

or the group NR^R^ together represents part of a five membered aromatic azacyclic ring 
optionally incorporating one further N atom; 

r"^, R^ R^, R^, R^ and R^° independently represent H or CI to 4 alkyl; 

R^ represents H or CI to 6 alkyl; said alkyl group being optionally substituted by CI to 4 
alkoxy, OH, NR^ ^R^^, phenyl or a five or six membered aromatic or saturated heterocyclic 
ring containing 1 to 3 heteroatoms independently selected from O, S and N; said phenyl or 
aromatic heterocyclic ring being optionally further substituted by halogen, CI to 4 alkyl, CI 

to 4 alkoxy, CF3, OCF3, CN orN02; 

R^ ^ and R^^ independently represent H or CI to 4 alkyl; 

or a pharmaceutically acceptable salt, enantiomer or racemate thereof, in the manufacture 
of a medicament, for the treatment or prophylaxis of diseases or conditions in which 
inhibition of nitric oxide synthase activity is beneficial. 

2. The use as claimed in Claim 1 wherein it is predominantly inducible nitric oxide 
synthase that is inhibited. 
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3. The use of a compound of fomula (I) as defined in Claim 1 , or a pharmaceutically 
acceptable salt, enantiomer or racemate thereof, in the manufecture of a medicament, for the 
treatment or prophylaxis of inflammatory diseases. 

4. The use as claimed in Claim 3 wherein the disease is inflammatory bowel disease. 

5. The use as claimed in Claim 3 wherein the disease is rheumatoid arthritis. 

6. The use as claimed in Claim 3 wherein the disease is osteoarthritis. 

7. The use of a compound of foraiula (I) as defined in Claim 1, or a pharmaceutically 
acceptable salt, enantiomer or racemate thereof, in the manufacture of a medicament, for the 
treatment or prophylaxis of pain. 

8. The use of a compound of formula (I) as defined in Claim 1 , or a pharmaceutically 
acceptable salt, enantiomer or racemate thereof, in combination with a COX-2 inhibitor, in 
the manufecture of a medicament, for the treatment or prophylaxis of inflammatory diseases. 

9. A method of treating, or reducing the risk of, human diseases or conditions in which 
inhibition of nitric oxide synthase activity is beneficial which comprises administering a 
therapeutically effective amount of a compound of formula (I), as defined in Claim 1, or a 
pharmaceutically acceptable salt, enantiomer or racemate (hereof, to a person suffering firan, 
or at increased risk of, such diseases or conditions. 

10. A method of treatment according to Qaim 9 in which it is predominantly inducible nitric 
oxide synthase that is inhibited. 

1 1 . A method of treating, or reducing the risk of, inflammatory disease in a person suffering 
from, or at risk of, said disease, wherein the mefliod comprises administering to the person a 
therapeutically effective amount of a compound of formula (I), as defined in Claim 1, or a 
pharmaceutically acceptable salt, enantiomer or racemate thereof 
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12. The method of treatment as claimed in Claim 1 1 wherein the disease is inflaiTmiatoiy 
bowel disease. 

13. The method of treatment as claimed in Claim 1 1 wherein the disease is rheumatoid 
arthritis. 

14. The method of treatment as claimed in Claim 1 1 wherein the disease is osteoarthritis. 

1 5. A method of treating, or reducing the risk of, pain in a person suffering from, or at risk 
of, said condition, wherein the method comprises administering to the person a 
therapeutically effective amount of a compound of formula (I), as defined in Claim 1, or a 
pharmaceutically acceptable salt, enantiomer or racemate thereof. 

1 6. A method of treating, or reducing the risk of, inflammatory disease in a person suffering 
from, or at risk of, said disease, wherein the method comprises administering to the person a 
therapeutically effective amount of a combination of a compound of formula (I), as defined in 
Claim I, or a pharmaceutically acceptable salt, enantiomer or racemate thereof, with a COX- 
2 inhibitor. 

1 7. A pharmaceutical formulation comprising a therapeutically effective amount of a 
compound of formula (I), or a pharmaceutically acceptable salt, enantiomer or racemate 
thereof, in admixture with a pharmaceutically acceptable adjuvant, diluent or carrier, for 
use in the treatment or prophylaxis of diseases or conditions in which inhibition of nitric 
oxide synthase activity is beneficial. 

18. A pharmaceutical formulation comprising a therapeutically effective amount of a 
compound of formula (I), or a pharmaceutically acceptable salt, enantiomer or racemate 
thereof, in admixture with a pharmaceutically acceptable adjuvant, diluent or carrier, for 
use in the treatment or prophylaxis of diseases or conditions in which inhibition of the 
inducible isoform of the enzyme nitric oxide synthase activity is beneficial. 
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19. A pharmaceutical formulation acconling to Claim 17 for use in the treatment or 
prophylaxis of inflammatory disease. 

20. A compound of formula (la) 

X 




wherein 

X and Y independently represent CI to 4 alkyl, CI to 4 alkoxy, halogen, CF3. OCF3, CN. 
OCH, S(0)„CH3, S(0)pCF3,N02orNHCHO; 

m and p independraitly represent an integer 0, 1 or 2; 
Z reiMreseaits H or fluoro; 
V represents O; 

W represents phenyl or a five or six membered aromatic heterocycUc ring containing 1 to 3 
heteroatoms independently selected from O, S and N; said phenyl or aromatic heterocycUc 
ring being optionally substituted by one or more substituents selected independently from 
halogen, CI to 4 alkyl, CI to 4 alkoxy, OH. CN, NO2 or NR%^ said alkyl or alkoxy group 
being optionally forther substituted by one or more fluorine atoms; 



r1 and independently represent H, CI to 4 alkyl or C3 to 6 cycloalkyl; said alkyl group 
being optionally substituted by CI to 4 alkoxy, halogen, hydroxy, NrV, phenyl or a five 
or six membered aromatic or saturated heterocyclic ring containing 1 to 3 heteroatoms 
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independently selected from O, S and N; said phenyl or aromatic heterocyclic ring being 
optionally further substituted by halogen, CI to 4 alkyl, CI to 4 alkoxy, CF3, OCF3, CN or 

NO2; 

or the group NR^R^ together represents a 4 to 8 membered saturated azacyclic ring 

optionally incorporating one further heteroatom selected from O, S or NR ; said ring being 

9 10 

substituted by OH or by CI to 4 alkyl substituted by CI to 4 alkoxy, OH or NR R ; 

or the group NR^R^ together represents part of a five membered aromatic azacyclic ring 
optionally incorporating one further N atom; 

r"^, R^ R^, R^, R^ and R^° independently represent H or CI to 4 alkyl; 

R^ represents H or CI to 6 alkyl; said alkyl group being optionally substituted by CI to 4 

1119 

alkoxy, OH, NR R , phenyl or a five or six membered aromatic or saturated heterocyclic 
ring containing 1 to 3 heteroatoms independently selected from O, S and N; said phenyl or 
aromatic heterocyclic ring being optionally further substituted by halogen, CI to 4 alkyl, CI 

to 4 alkoxy, CF3, OCF3, CN or NO2; 
11 12 

R and R independently represent H or CI to 4 alkyl; 

or a pharmaceutically acceptable salt, enantiomer or racemate thereof, 

with the proviso that when W represents optionally substituted phenyl, thienyl, furanyl or 
pyrrolyl and R^ represents H, CI to 4 alkyl or C3 to 6 cycloalkyl optionally substituted by 
CI to 4 alkoxy, then R^ does not represent H, CI to 4 alkyl or C3 to 6 cycloalkyl optionally 
substituted by CI to 4 alkoxy; and 
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with the proviso that when W represents thiazolyl or pyridyl, then either Z represents F; or 
at least one of X and Y represents CN; or and do not independently represent H or 
CH3. 

21. A compound of formula (la), according to Claim 20, wherein X and Y independently 
represent Br, CI, CH3, CF3 or CN. 

22. A compound of formula (la), according to Claim 20, wherein W represents an 
optionally substituted five or six membered aromatic heterocyclic ring containing 1 to 3 
heteroatoms independently selected fi"om O, S and N. 

1 2 

23. Acompoundofformula(la), according to Claim 20, wherein R and R 
independently represent H or methyl. 

24. A compound of formula (la), according to Claim 20, which is: 

2-[[(3i?)-3-(2,5-dichlorophenoxy)-3-(2-thienyl)propyl]amino]ethanol; 

4-cMoro-2-{[(lR)-3-(4-hydroxy-l-piperidinyl)-l-phenylpropyl]oxy}-benzonitrile; 

4-chloro-2- { [(1 R)-3-[(2-hydroxyethyl)methylamino]- 1 -phenylpropyljoxy } -benzonitrile; 

4-chloro-2- { [(1 R)-3-[(3R)-3-hydroxypyrrolidinyl]- 1 -phenylpropyljoxy} -benzonitrile; 

4-cWoro-2-{[(lR)-3-[(3S)-3-hydroxypyn:olidinyl]-l-phenylpropyl]oxy}-benzonitrile; 

4-chloro-5-fluoro-2-[3-(methylamino)- 1 -(2-pyrimidinyl)propoxy]benzonitrile; 

4-chloro-5-fluoro-2-({(li?)-3-[(3-hydroxypropyl)amino]-l-phenylpropyl}oxy)benzonitrile; 

4-chloro-5-fluoro-2-[[(lR)-l-(3-furanyl)-3-(3- 

hydroxypropyl)amino]propyl]oxy}benzonitrile; 

4-chloro-5-fluoro-2- { [( 17?)-3 - [(3 -hydroxypropyl)amino]- 1 -(3- 

thienyl)propyl]oxy}benzonitrile; 

4-bromo-5-fluoro-2-({(li^)-3-[(3-hydroxypropyl)amino]-l-phenylpropyl}oxy)benzonitrile; 

4-bromo-5-fluoro-2-({(I7?)-l-(3-fliranyl)-3-[(3- 
hydroxypropyl)amino]propyl}oxy)benzonitrile; 
4-bromo-5-fluoro-2- {[( li?)-3-[(3-hydroxypropyl)amino]- 1 -(3- 
thienyl)propyl]oxy} benzonitrile; 
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4-chloro-5-fluoro-2-[[( 17?)-3-[[(5-methylpyrazinyl)methyl]aTnino]- 1 -phenylpropyl]oxy] 
benzonitrile; 

4-chloro-5-fluoro-2-[[( 1 R)-3-[( l/f-imidazol-2-ylmethyl)amino]- 1 -phenylpropyl]oxy] 
benzonitrile; 

4-chloro-2-[[( 1 R)-3-[[2-(dimethylamino)ethyl]amino]- 1 -phenylpropyl]oxy]-5-fIuoro 
benzonitrile; 

4-chloro-5-fluoro-2-[[( 1 R)-3-[[2-(4-morpholinyl)ethyl]amino]- 1 -phenylpropyl]oxy] 

benzonitrile; 

4-chloro-5>fluoro-2-[[(l R)-3-[[2-( liZ-imidazol-- 1 -yl)ethyl]amino]- 1 - 
phenylpropyI]oxy]benzonitrile; 

4-chloro-5-fluoror2-[[( 1 R)-3-[[2-( lJY-imidazol-4-yl)ethyl]amino]- 1 - 
phenylpropyl]oxy]benzonitrile; 

4-chloro-5-fluoro-2-[[( 1 R)-3-[(2-hydroxyethyl)amino]- 1 -phenyIpropyl]oxy]benzonitrile; 
2-[[(lR)-3-[(2-aminoethyl)amino]-l-phenylpropyI]oxy]-4-chloro-5-fluorobenzonitrile; 
4-chloro-5-fluoro-2-[[( 1 R)- 1 -phenyl-3'-[(3,3,3-trifluoropropyl)amino] 
propyl]oxy]benzonitrile; 

2-{[(l/?)-3-amino-l-(2-thiazolyl)propyl]oxy}-4-cMorobenzonitrile; 
4-chloro-2- { [( 1 i?)-3-(methylamino)- 1 -(2-thiazolyl)propyl]oxy }ben2omtrile; 
2-[3-amino- 1 -(2-oxa2olyl)propoxy]-4-chlorobenzonitrile; 
y-(2,5-dichIorophenoxy)-2-oxazoIepropanamine; 
2-[[-3-amino-l-(3-pyridinyl)propyl]oxy]-4-chloro-5-fluorobenzomtrile; 
4-chloro-5-fluoro-2-[3-(methylaniino)- 1 -(3-pyridinyl)propoxy]benzonitrile; 
2-[3-amino- 1 -(6-methoxy-2-pyridinyl)propoxy]-4-chloro-5-fIuorobenzonitrile; 
2-[3-amino- 1 -(1 ,6-dihydro-6-oxo-2-pyridinyl)propoxy]-4-chloro-5-fluorobenzonitrile; 
2-[3-amino- 1 -(6-bromo-3-pyridinyl)propoxy]-4-chlorobenzonitrile; 
2-[[3-amino-l-(5-isoxazolyl)propyl]oxy]-4-chlorobenzonitrile; 
4-chIoro-2-[3-[(2-hydroxyethyl)amino]- 1 -(5-isoxazolyl)propoxy]benzonitrile; 
(/?)-y-(2,5-dichlorophenoxy)-5-isoxa2olepropanamine; 
4-chloro-5-fluoro-2-[[(l R)-3-[(2-hydroxyethyl)aniino]- 1 -(3- 
thienyl)propyI]oxy]benzonitrile; 

2-[[(lR)-3-[(2-aniinoethyl)amino]-l-(3-thienyl)propyl]oxy]-4-chloro-5-fl^ 

4-chloro-2-[3-(niethyIamino)- 1 -(2-thiazolyl)propoxy]-benzoni trile; 

2- [[(1 R)-3-amino-l -(2-thia2oIyl)propyl]oxy]-4-chloro-5-fluoro-ben2onitrile; 
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4- chloro-5-fluoro-2-{[(lR)-3-[(2-fluoroethyl)amino]-l-phenylpropyl]oxy}benzonitriIe; 

3- [[(3R)-3-(2,5-dichlorophenoxy)-3-phenylpropyl]amino]-l-propanol; 

1- [(3R)-3-(2,5-dichlorophenoxy)-3-phenylpropyl]-4-piperidinemethanol; 
N-[(3R)-3-(2,5-dichlorophenoxy)-3-phenyIpropyl]-2-thiopheneniethanamine; 
N-[(3R)-3-(2,5-dicWorophenoxy)-3-phenylpropyl]-5-methyl-2-furaiimethanam^ 

5- fluoro-2-[[(lR)-3-[(2-hydroxyethyI)amino]-l-(3-isoxazoIyl)propyl]oxy]-4-methyl- 

benzonitrile; 

2- [[(lR)-3-amino-l-(3-isoxazolyl)propyl]oxyl-5-fluoro-4-methyl-beiizonitrile; 

4- chloro-2-[[(lR)-3-[(lJ-dimethylethyI)anuno]-l-(3-isoxazolyl)propyl]oxy]benzonitrile; 

2-[[(lR)-3-amino-l-(3-isoxazolyl)propyl]oxy}-4-chloro-benzonitrile; 
2-[[(lR)-3-amino-l-(3-isoxazolyl)propyl]oxy]-4-chloro-5-fluoro-benzonitrile; 

(R)-Y-(2,5-dichlorophenoxy)-3-isoxazolepropanamine; 

2-[[(lR)-3-amino-l-(3-isoxa2olyl)propyl]oxy]-4-(trifluoromethyl)-benzonitrile; 
2-[[(lR)-3-amino-l-(5-methyl-3-isoxazolyI)propyl]oxy]-4-chloro-5-fluoro-benzonitrile; 

or phannaceutically acceptable salts, enantiomers or racemates thereof. 

25. A compound of formula (la), according to any one of Claims 20 to 24, or a 
pharmaceutically acceptable salt, enantiomer or racemate thereof, for use as a medicament. 

26. A pharmaceutical composition comprising a compound of formula (la) according to any 
one of Claims 20 to 24, or a pharmaceutically acceptable salt, enantiomer or racemate 
thereof, in admixture with a pharmaceutically acceptable adjuvant, diluent or carrier. 

27. A process for the preparation of a compound of formula (la), as defined in any one of 
Claims 20 to 24. or a pharmaceutically acceptable salt, enantiomer or racemate thereof, 
wherein the process comprises: 

(a) reaction of a compound of formula (II) 
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wherein X, Y, V and Z are as defined in Claim 20, 
with a compound of formula (III) 



HO 




1 2 

wherein W, R and R are as defined in Claim 20; or 



(b) reaction of a compound of formula (IV) 



z-4 




(II) 



(III) 



(IV) 



wherein X, Y and Z are as defined in Claim 20 and represents a leaving group, 
with a compound of formula (V) 




(V) 



NR1R2 

1 2 

wherein R , R , V and W are as defined in Claim 20; or 



(c) reaction of a compound of fonnula (VI) 
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(VI) 



wherein X, Y, V, W and Z are as defined in Claim 20 and is a leaving group, 
with a compound of formula (VII) 

HNR1R2 (VII) 

wherein and R"^ are as defined in Claim 20; or 
(d) reaction of a compound of formula (II) 




(II) 



wherein X, Y, V and Z are as delBneci in Claim 20, 
with a compound of formula (VIII) 

W 

wherein , and W are as defined in Claim 20 and is a leaving group; or 



(Vlll) 



(e) reduction of a compound of formula (DC) 
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X 



z 




wherein X, Y, V, W and Z are as defined in Claim 20 and G represents a group that upon 

1 2 

reduction is converted into a group NR R ; 

and where necessary converting the resultant compound of formula (la), or another salt 
thereof, into a pharmaceutically acceptable salt thereof, or converting the resultant compound 
of formula (la) into a further compound of formula (la); and where desired converting the 
resultant compound of formula (la) into an optical isomer thereof. 
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